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f .  Defcription  of  the  jirfeniates  of  Copper  and  of  Iron.     By 
the  Count  de  Bournon  *. 

SECTION    I. 

TArfemates  of  Copper. 
HE  natural  combination  of  the  arfenic  acici  with  copper, 
and  the  different  afpeiSls  under  which  this  combination  ap- 
pears, according  to  the  proportions  in  which  thefe  two  fub- 
ftances  are  united,  were  among  thofe  objefts  of  mineralogy 
refpe<fting  which  our  inipcrfe£l  knowledge  required  the  aid 
of  fludy  and  obl'ervation.  A  new  copper  mine,  lately  worked, 
called  Huel  Gorland,  in  the  parilh  of  Gwennap,  in  the  county 
of  Cornwall,  having,  within  the  laft  two  years,  enriched  the 
cabinets  of  London  with  fome  very  fine  fpecimens  of  thefe 
arfeniates,  I  iiave  been  induced  to  pay  particular  attention  to 
them  J  and  I  offtr  the  refult  of  my  obfervations  to  the  Royal 
Society  as  an  acknowledgment  of  that  gratitude  which  I  and 
all  Frenchmen,  faithful  to  their  king,  ought  to  feel  and  pro- 
fefs  to  a  country  which  has  diftinguiHied  iti'clf  as  the  protector 
of  honour  and  loyaltv. 

Although  there  appears,  accordins:  to  fome  German  au- 
thors, reafon  to  think  that  arfcniate  of  copper  has  been  found 
in  Silefia,  its  much  greater  abvmdance,  as  well  as  the  various 
afpefts  under  which  it  exills,  in  the  county  of  Cornwall,  may 
entitle  it  to  be  conlidered  as  one  of  the  many  mineral  fub- 
llances  which  are  peculiar,  or  nearly  fo,  to  England. 

Of  the  various  works  on  mineralogy  lately  publlflied,  there 
are  few  which  have  not  mentioned  arfeniate  of  copper  among 
the  ores  of  this  metal.  It  feems,  however,  that  fome  of  their 
authors  had  no  knowdedtje  of  this  ore,  except  from  the  very 
imperfect  account  communicated  by  the  celebrated  Klaproth, 
in  1787,  in  ,the  Schriften  der  Gefellfehaft  Naturforfc bender 
J^reUnde,  vol.  vii.  in  which  lie  has  given  an  intereiling  Iketch 

*  From  Tranfailions  of  the  Rov.d  Society  oj  London  for  iSoi. 
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of  the  mineraloay  of  the  county  of  Cornwall,  as  tar  as  it  wag 
then  known.  Others  fccm  to  have  poflefrtd  only  iuipcrfef?; 
fpeciniens  of  arfeniate  of  copper,  as  none  of  the  forms  which 
they  attribute  to  its  cryftals  can  belong  to  it.  Befides,  they 
all  confound  with  this  ore  thofe  cubic  cr\  (lals,  oi  a  very 
beautiful  green  colo\ir,  which  are  found  in  jVJvUtrell  mine, 
contiguous  to  Huel  Gorland  mine;  and  which,  according  to 
the  analyfis,  made  with  the  greatell  care  and  ability,  by 
]Mr.  C'henevix,  are  of  a  nature  totally  different,  and  cannot 
properly  be  clalfed  among  copper  ores,  as  they  contain  but  a 
very  inconfiderable  quantity  of  that  metal. 

The  cxiftence  of  arfeniate  of  copper  fcems,  however,  even 
at  this  day,  to  be  an  obje6l  of  doubt  among  tlie  French  mi- 
neralogifts ;  for  the  abbe  Haiiy  does  not  mention  it  in  tht: 
sSth  and  following  numbers  of  the  Journal  des  Mines,  al- 
though they  contain  an  interefting  extra6l  of  a  Ivltem  of 
mineralogy,  which  he  was  then  preparing  for  the  prefs;  nor 
has  M.  Fourcroy  even  hinted  at  it,  in  his  Svjthme  des  Con- 
notjfance^  Cbimiques,  lately  publitlied. 

It  is  now*  above  twenty  years  fince  arfeniate  of  copper  was 
difcovercd  in  the  county  of  Cornwall ;  it  was  fuTt  found  either 
in  Carrach  mine,  in  the  parifli  of  Gwennap,  or  in  Tincroft 
mine,  in  the  parifh  of  Allogan.  Its  matrix,  like  that  of 
almoft  all  the  copper  ores  of  this  country,  was  filiceous,  and 
confifted  of  a  decompofed  granite,  of  which  the  greateft  part 
of  the  feld-fpar  had  paiTed  into  the  ftate  known  by  the  name 
of  iao/in.  It  was  accompanied  with  gray  vitreous  copper 
ore,  frequently  in  confiderable  malVcs ;  alfo  with  much  black 
oxide  of  copper ;  and  with  various  oxides  of  iron. 

The  arfeniate  here  fpoken  of,  which  had  never  been  found 
in  large  quantity,  had  ceafe^l  to  exift  in  the  above-mentioned 
mines,  when  Huel  Gorland  mine,  lately  wrought,  began  to 
enrich  mineralofiv  with  this  uncommon  fubftance.  The  ma- 
trix of  this  is  likewife  filiceous ;  fometimes  crvitalline;  and 
fometimes  in  an  amorphous  mafs.  Here  and  there  we  find 
mixed  with  it,  in  greater  or  lefs  profufion,  all  the  kno\A-n 
"oxides  of  copper  ;  many  of  the  argillaceous  oxides  of  iron; 
alio  gray  vitreous  copper  ore;  arfenical  pyrites;  and  the  rich 
deep-coloured  yellow  copper  ore.  This  la(l  is  often  found 
differing  from  its  ufual  appearance,  in  a  manner  which,  I 
believe,  has  not  hitherto  been  taken  notice  of.  I  think  it 
Ihould  make  a  diftin6l  variety  among  the  deep  yellow  copper 
ores,  under  the  name  of  jjt'//cti/  hematitic  copper  ere. 

When  the  combination  of  copper  with  iron  and  fulphitr 
is  rich  in  metal,  (for,  when  it  is  poor,  it  is  only  a  martial 
pyrites  mixed  with  a  little  copper.)  its  appropriate  colour, 

whea 
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when  a  piece  is  frefh  broken,  is  a  deep  yellow;  and  this 
yellow  colour  is  more  deep  in  proportion  as  the  qnanlity  of 
copper  is  more  abundant.  In  its  richeft  ftate,  it  alVumes  a 
more  or  lefs  greenilh  tint.  The  furface  of  a  frefh  fracture  is 
very  brilliant,  and  appears  rather  uneven,  as  if  compofed  of 
Iniall  laminae  croliing  one  another  in  an  irregular  manner. 
When  it  begins  to  decompofe,  its  furface  is  covered  with  the 
molt  beautiful  colours;  among  v/hich  the  moft  predominant 
arc,  violet,  blue,  and  green  :  this  has  caufed  it  to  be  com- 
pared to  a  pigeon's  bread.  When  thefe  colours  are  very 
deep,  and  occupy  the  whole  furface  of  a  piece,  we  commonly 
perceive,  here  and  there,  fome  little  points  in  the  ftate  of  red 
oxide  of  iron  ;  and  others  of  a  green  colour,  in  the  ftate  of 
green  carbonate  of  copper. 

This  kind  of  copper  ore  is  fometin:ies  of  a  deep  yellow 
colour,  which  inclines  the  more  to  green,  as  it  is  deititute  of 
brilliancy^  [t  is  VQxy  compact,  and,  when  broken,  the  frac- 
ture appears  fmf)oih,  fometimes  a  little  conchoidal ;  its  fur- 
face, however,  has  a  vefy  fine  grain,  which,  when  viewed 
with  a  powerful  lens,  refembles  the  aggregation  of  a  very 
clofe  compact  mafs  of  the  finefl  fand.  Its  moft  ufual  texture 
is  that  of  thin  layers  or  plates,  Iving  one  upon  another,  and 
bemg  very  clofcly  united,  fo  as  to  be  fcarcely  perceptible  to 
the  naked  eve;  but  they  are  very  readily  diftinguiflied  with 
the  lens.  Thefe  iavers,  however,  do  not  adhere  very  Itrbngly, 
as  they  may  always  be  feparated  by  the  ftroke  of  a  hammer. 

This  ore  frequently  ali'umes  a  mamillated  form ;  the  ma- 
milla;  being  of  different  dimenfions,  from  the  lize  of  a  man's 
head,  and  even  larger,  to  that  of  a  fmall  pea.  Iw  the  latter 
tjafe,  the  mannllce  are  very  often  united,  as  in  that  kind  of 
iron  ore  which  is  called  elufter,  botryoid,  or  kidney  hematites. 
Sometimes  the  furface  of  the  mamiiloe  is  covered  with  fmali 
points ;  but  mbre  frequently  it  is  fmooth,  fo  as  very  much  to 
refemble  a  piece  of  poliflied  metal ;  and,  as  the  furface  of  the 
mamilloe  inclines  rathet  to  a  brown  colourj  they  have  the 
appearance  of  antique  bronze.  The  green  oxide  of  copper, 
■which  fometimes  is  obferved  on  it,  completes  the  illufion,  by 
affuniing  the  afpe6t  of  that  fine  patina  which  often  covers 
pieces  of  antique  bronze. 

This  ore  is  likcwife  found  in  the  form  of  fmall  cylinders, 
often  placed  one  againft  the  other,  and  fometimes  ramified, 
in  the  fame  way  as  is  obferved  in  fome  kinds  of  hematites. 
When  the  broken  furface  of  it  is  expofed  for  fome  time  to 
the  air,  it  affumes  the  colour  of  tarnilhed  gold.  It  acquires 
ftlfo,  by  the  decompofition  of  its  furface,  the  fame  violet, 
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bliic,  and  jxreen  colours,  as-the  kind  already  defcrihtd ;  biif, 
although  thefe  colfuirs  are  frequently  very  deep,  they  never 
are  lo  brilliant  a>  i-n  that  kmd. 

It  is  verv  uncommon  to  find  piece*  of  thi?  ore  that  are  not 
mixed,  and  frequcntlv  even  penetrated,  with  gray  vitnous 
copper  ore.  That  which  accompanies  the  arfeniate  of  Huel 
Gorland  mine,  otter?,  in  this  rerpe6t,  an  uncommon  and 
very  particular  appearance.  The  yellow  ore  is  mechanvcally 
mixed  with  the  vitreous  ore,  fo  a?  lo  form  a  compound,  iti 
Uhich,  by  the  affiftance  of  a  lens,  the  fniall  particles  belong- 
ing to  each  of  thofe  two  ores  mavbe  verv  clearly  diftinguifhed. 
The  fpccific  gravity,  as  well  a?  the  quantity  of  copper,  in  this 
ore,  varies  confiderahlv,  according  to  the  proportions  in  which 
the  yellow  copper  ore  and  grav  vitreous  copper  ore  are  mixed 
together  J  f(nn<:times  they  fecm  to  be  mixed  in  equal  propor- 
tions, or  nearlv  lo. 

Nature  has  eftablrflicd  verv  remarkable  differences  between 
the  arfeniates  of  copper :  and  thcic  take  place  not  only  in 
their  form?,,  but  likewife  in  their  hardnels  and  fpccific  gra- 
Titv.  Thefe  difierences  arife,  either  from  the  manner  in 
which  tl5€  arfenic  acid  is  combined  with  the  copper,  or  from 
the  different  proportions  in  which  thefe  two  fubftances  are 
combined.  I  have  been  naturally  led  to  follow  the  fame 
order,  and  to  divide  the  arfeniates  of  copper  into  four  different 
fpecie" :  and  the  very  interelling  analylis  of  this  fnbftance, 
made  bv  Mr.  Chenevix,  has  afforded  me  the  moft  fatisfac- 
Torv  fanclion  to  this  divifion.  It  fs  thus  that  the  chemift 
and  the  naturalift,  bv  freclv  uniting  their  labours,  without 
jealoufv  or  prejudice,  oucht  in  all  cafes  to  proceed,  in  order 
to  attain  that  certaintv  which  is  the  deferable  recompenfe  of 
their  endeavours. 

Firft  Species. — Arjenlata  of  Copper  in  the  Term  of  en  olttfe 
OEiJcdron. 

The  moft-fimple  form  under  which  this  fpecies  appears,  is 
i  very  obtr.fe  oclaedron,  formed  l>v  the  united  bai'es  of  two 
tetraedral  pyramids,  with  ifofceles  triangular  planes;  and 
this  appears  to  be  its  original  form.  This  ocfaedron  has,  in 
each  of  its  pyramid.-,  tuo  oppofite  plane?  more  inclined  than 
tlie other  two:  which  gives  arparalieioiirammic  form  to  their 
common  bafe.  (Fig.  i.  Plate  I.)  The  two  plaiKS  more  in 
chned  than  the  others,  meet  at  the  apex  of  each  of  the  py- 
ramids, in  an  angle  of  13  ,  :  and  at  the  commoii  bafe,  in  oae 
of  50"^.  The  two  planes  which  are  lefs  inclined,  meet  at  the 
apex,  in  an  angle  of  11^-:  and  at  the  bafe,  in  one  of  65^. 
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Thefe  planes  are  commonly  fmooth  and  lirighl;  fome- 
times,  however,  they  are  llriatcd  in  a  diredion  parallel  to 
their  edges. 

The  tour  planes  feldom  terminate  in  one  and  the  fame 
point:  more  commonlv  the  apex  is  formed  into  a  ridge,  the 
odaedron  being  lengthened,  parallel  to  its  lefs  inclined  planes; 
the  bafe  is  then  a^fquare,  or  at  kail  approaches  very  nearly 
to  that  form.   (Fig.  2.) 

Thefe  two  varie'ties  are  the  onlv  ones  I  have  obferved  in  the 
form  of  the  cryflals  of  this  fpecic>,  although  I  have  had  the 
opportunitv  of  examining  a  great  number  ot  fpecimens. 

This  arfeniate  is  very  light;  its  average  fpecific  gravity, 
taken  on  fix  pieces  pcrfeftly  pure,  was  2,881.  Its  hardnefs 
is  likewife  very  inconfiderable ;  it  eafily  fcratches  calcareous 
fpar,  but  makes  no  impreflion  on  fluor  fpar. 

It  is  fcklom  perfedly  tranfparent,  but  has  generally  a 
cloudv  afped. 

The  ufual  colour  of  this  fpccies  (for  this  charader  is  as  ef- 
fential  in  metallic  fubilances  as  it  is  immaterial  in  ftones)  is 
a  beautiful  deep  (ky-blue ;  fometime&,  but  very  rarely,  it 
inclines  more  or  lels  to  Pruffian  blue.  It  is  frequently  of  a 
very  fine  grafs  green ;  the  cryftals  have  then  a  much  more 
beautiful  tranfparcncv.  I  have  feeu  forae  which  were  of  a 
fine  apple  green;  others  white,  having  a  flight  blue  caft. 
In  one  piece,  the  cryftals  of  which  were  of  a  green  colour, 
and  lefs  tranfparent  than  they  commonly  arc,  I  difcovercd, 
on  breaking  them,  that  the  colour  of  their  "Central  part,  for 
about  half  their  thicknefs,  was  blue.  From  the  obfervations 
made  by  Mr.  Chenevix  in  his  analyfis  of  thefe  arfeniates, 
it  appears  that  the  variation  in  their  colour  principally  de  .- 
pends  on  the  quantitv  of  water  which  enters  as  a  conftituent 
part  into  their  formation. 

This  fpecies  is  found  mixed  with  all  the  other  kinds  of 
arfenical  copper  ore ;  but  that  which  moil  commonly  accom-  ■ 
panics  it,  is  the  prifmalic  triedial  fpeCics. 

I  have  never  difcovered  in  this  fpecies  any  thing  which 
could  induce  me  to  fuppofe  it  fufceptible  of  decompofition, 
or  even  of  change. 

Second  Species. — Arfeniate  of  Copper  hi  hexaedral  Lamina:, 
with  incltncd  Sides, 

This  fpecies  is  commonly  found  in  very  fine  hexaedral 
laminae.  The  fix  narrovv'  fides  of  thefe  laminae  have  an  in- 
clined pofition,  alternately  in  a  contrary  diredion,  on  the 
two  broad  planes,  in  fuch  a  manner  that  each  of  the  planes 
ip  encompafled   by   three  fides,   which  are  inclined   upon 
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it.  (Fig.  3.)  As  far  as  the  finall  fize,  and  more  particularly  tile 
thinneis  of  thefe  cryftals,  has  enabled  me  to  judge,  two  of 
thefe  three  inclined  fides  form  an  angle  of  about  J35''  with 
the  broiid  planes  on  which  they  incline ;  and  the  third,  one 
ofii5^ 

Ihe  two  broad  planes  are  fmooth,,  and  have  a  very  biil- 
liant  luftre.  The  fix  narrow  iides  arc  rendered  very  dull  by 
the  great  number  of  flrice  with  which  they  arc  covered  ;  molt 
of  which  are  very  prominent,  and  all  are  parallel  to  the 
edges  of  the  broad  planes.  In  coniVtjuence  of  this,  thefe 
cryftals  may  be  divided,  parallel  to  the  planes,  almoft  as 
cafilv  as  cryftals  of  mica. 

This  ftruclure  prevents  the  cryfial  from  being  confidered 
as  a  modification  of  the  o6taedron :  that  which  would  be 
produced  by  an  increafe  of  the  inclined  (ides,  would  only  be 
a  Secondary  cryftal ;  and  none  of  the  fpecimcns  I  liavc  icca 
give  me  reafon  to  fuppofe  the  exiftence  of  fuch  a  variety. 

The  colour  of  this  fpccies  is  a  fine  deep  emerald  green  ; 
fometimes,  though  rarely,  it  is  found  of  a  lighter  colour,. 
The  luftre  of  its  broad  planes,  which  are  the  only  parts  of 
the  crvftal  that  forcibly  ftrike  the  eye,  gi\e  it  pretty  much 
the  appearance  of  thole  coloured  mcial  plates  which  are 
known  by  the  name  oi  Jo'il. 

This  fpecies  is  ftill  lefs  heavy  than  the  preceding,  its  fpe- 
cjfic.gravity  being  only  3,548. 

It  is  alfo  lefs  hard;  it  cafily  fcratches  gypfum,  but  not 
calcareous  fpar. 

When  its  cryftals  are  very  thin,  tltcy  are  very  tranfparent; 
but  their  traniparency  is  diminiilied  when  they  have  any 
degree  of  thicknefs. 
,'  When  expofed  to  fire,  this  fpecies  decrepitates  very  ftrongly. 

This  arfeniate,  the  matrix  of  which  is  generally  quartzous, 
is  occafionally  found  mixed  with  fome  other  arfeniates  of 
copper,  and  particularly  with  the  acute  ocliedron  in  the  ca- 
pillary or  fibrous  ftate.  (Spec,  3.  Var.  i  and  2.)  But  the 
ore  moft  commonly  found  with  it  is  the  red  copper  6re, 
which  is  freOjUently  very  abundant. 

I  have  never  obfcrved  in  this  fpecies  any  appearance  of 
decompolition. 

Third  Species. — Arfeniate  of  Copper  hi  the  Foryn  of  an  acui-e 
Oitaedron, 

The  moft  fimple  form  in  which  this  third  fpecies  is  found, 
is  likewiie  an  oftaedron;  but  this  o6taedron,  inftead  of  being 
obtufe,  like  that  of  the  firft  fpecies,  is  llightly  acute.     It  has,    ' 
like  that,  in  each  of  its  pyramids,  two  oppolite  planes  more. 

inclined 


cj  Copper  and  of  Iron.  ^ 

inclined  than  the  other  two.  The  more  inclined  planes- meet 
at  ihe  apex  in  an  angle  of  84^;  and  at  the  bale,  in  one  of  96  : 
the  other  two  meet  at  the  apex  in  an  angle  ot  dS"*;  and  at 
tlie  bafe,  in  one  of  iiQp.   (Fig.  4-) 

In  this  oitaedron  it  fomeiinies  happens,  that  the  planes 
which  compofe  its  pyramids  tend  to  one  and  the  fame  point, 
in  order  to  form  the  apex;  bnt  it  is  much  more  common  to 
find  it  extended  in  a  line  parallel  to  the  lefs  inclined  planes 
of  the  pvramid.  (Fiir.  5-)  'Ihe  cryltal  is  (till  more  freqnentk'- 
found  in  the  form  of  a  long  tctraedral  rhotuboidal  prilm  of 
84''  and  96',  terminated  by  a  diedral  apex,  with  ifofceles  tri- 
angular planes,  which  are  placed  on  the  angles  of  ■^4%  and 
meet  in  an  anjile  of  of  112.   (Fig.  6.) 

Moft  comnionly,  both  in  the  perfect  and  the  jengthcm^l 
oftacdron,  the  angles  of  96°  are  replaced  by  a  plane,  which 
is  cquallv  inclined  on  the  adjacent  (ides,  (fig.  7.)  and  is  frc.- 
qiientlv  very  broad  :  (fig.  8.)  then  the  tetraedrai  prifm  of  84^ 
and  96',  is  chansred  into  a  fi;it  hexaedral  prifm,  l)aving  two 
angles  of  84'-',  and  the  other  ibur  of  138  .  I  never  law  the 
anoies  of  84"^  replaced. 

The  averr.ge  fpecific  gravity  of  this  arfeniute  of  copper, 
taken  on  five  pure  pieccL*,  was  4,280. 

It  is  fufnciently  hard  to  fcratch  fiuor  fpar^,  but  it  not  hard 
enough  to  fcraicli  glafs. 

Its  ufual  colour  is  a  brown,  or  bfjtde  green,  fo  dark  that 
the  crvitals  apj>ear  of  a  blackHh  colour,  whtn  they  are  not 
oppofed  to  the  light :  fometinies,  but  very  fcldom,  in  the  re- 
gular crvftals,  which  happen  to  be  rather  thicker,  tins  colour 
is  a  clearer  green  ;  in  other  fpccimcns  the  cryftals  have  a  ycU 
lowifli  caft,  and  the  farfacc  then  often  refici!:ls  the  light  of  a 
golden  tint. 

The  tranfparency  of  this  fpecles  is  generallv  pretty  irrea*. 

It  is  not  always  cryftalhzed  in  a  determinate  form,  but  i.- 
an  abfolute  Proteus,  both  with  refpet^t  to  the  difierent  form;* 
in  which  it  appears,  and  the  various  colours  it  exhibits.  I 
have  obferved  the  five  following  varieties  of  it : 

Variety  I.     CupUlarv,  of  a  determhiate  For7r,. 

In  this  variety,  the  cryftals  are  extremely  flender,  yet  pre- 
ferve  their  form,  which  is  that  of  a  very  lengthened  o£fac- 
dron.  The  iinall  flender  cryflals  often  form  themfelves  into 
a  confufed  croup  ;  fomctimes,  however,  thev  form  fmall  ma- 
milisE,  by  the  divergence  of  a  number  of  them  from  a  com- 
mon centre.  Their  colour  is  either  a  fine  ffrafs  green,  or  a 
yellovvilh  green,  or  a  golden  yellowy  and  they  have  gene-, 
rally  a  beautiful  tranfparency.  i 
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Variety  z.    Capillary y  of  an  indetertninate  Form. 

In  thi>  variety,  the  very  thin  needle-like  cryftals  are  not 
tefirtinaltd  by  the  dicdral  apex  of  ua^,  reprefeuting  two 
planes  of  the  o6laedron,  but  gradually  become  fmaller,  and 
terminate  in  a  very  fliarp  pyramid.  This  variety  has  the 
fame  colours  as  the  preceding;  and  its  very  flender  cryftals 
are  grouped  in  the  fame  manner  as  in  that. 

Subliances  in  a  cryltallized  Rate,  in  paffing  from  a  deter- 
minate form  to  an  indeterminate  or  fibrous  one,  frequently 
aflumc  an  intermediate  form,  in  which  the  cryftal  infcnlibly 
terminates  in  a  very  acute  pyramid. 

Variety  3,     In  Cryjlals  ferfeSlly  regular  for  a  Part  of  their 
Lcnglh,  and  fhrous  at  their  Extremity. 

In  this  variety,  the  cryftals  are  perfe6l  during  a  part  of 
their  length  ;  but  their  fubilance  inlenfibly  divides  as  it  ap- 
proaches the  extremity,  which  very  often  is  in  fa6t  nothhig 
but  a  clufter  of  extremely  delicate  fibres,  the  colour  of  which 
always  appears  lighter  than  that  of  the  folid  part  of  the  cryftal. 

Variety  4.    Amianthiform. 

This  variety  is  compofed  of  fibres  as  delicate  as  thofe  of 
rmianlhus,  of  the  flexibility  of  which  they  frequentlv  poflefs 
a  certain  degree.  Thefe  fibres  are  either  parallel  or  diver<Tent 
from  one  common  centre,  in  which  cafe  they  nearly  refemble 
a  hair  pencil.  Their  colour  varies  confiderablv  :  I  have  feeii 
ihem  of  dilTerent  Ihades  of  green,  from  a  <rrafs  green  to  a 
dark  brown  green,  of  a  oolden  brown,  of  a  Itraw  colour,  of 
a  golden  yellow,  of  a  greenifh  blue  colour;  and  even  per- 
feelly  white,  having  frequently  the  luftre  of  fatin. 

The  fibres  are  fometimes  fo  delicate,  fo  fliort,  and  fo  con- 
fulcdly  grouped  together,  that  the  whole  appears  like  a  dufty 
cottony  mafs,  the  true  nature  of  w-hich  is  difcoverable  only 
by  the  lens.  At  other  times,  this  variety  appears  in  fmall 
thin  lamina?,  rather  flexible  ;  fometimes  fcarccly  perceptible 
to  the  naked  eye^  fometimes  tolerablv  large,  and  perfe6lly 
like  ayntanthus  papyraccus.  I  have  feen  the  lait-nientioned 
form  of  this  variety,  of  a  light  green  colour,  and  alfo  of  a 
very  delicate  white. 

Variety  5.  Hematitifofm. 
This  variety  is  in  layers,  cither  flat  or  mamillated ;  and  is 
of  a  fibrous  texture;  but  is  rendered  conipatil  by  the  clofe 
manner  in  which  the  fibres  are  united  to  each  other,  in  the 
fame  way  as  is  obferved  in  many  martial  hematites,  and 
more  particularly  in  that  kind  of  tin  ore  which  is  known  by 
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the  name  o(  tuood  fin,  to  which  fome  pieces  of  this  arfeniate 
of  copper  have  a  very  great  refemblancc.  Yet  it  fometimes 
happens,  as  in  many  aggregate  pyrites  of  a  globular  fc^rty, 
that  the  furface  of  the  fniall  maniill^  is  covered  with  htiTc 
rough  points :  thefe  are  the  diedral  apices,  which  terminate 
the^Httle  crvltals  fuppofed  to  contribute  to  their  formation. 

This  hematitic  variety  is  found  with  the  fame  dlverlity  of 
colours  as  the  preceding,  or  amianthiform  variety. 

Fourth  Species. — Arfeniate  of  Copper  hi  the  Form  of  a  triedral 

Prfvi. 

The  primitive  form  of  this  fpccies  is  a  triedral  prifm,  the 
bafes  of  which  are  equilateral  triangles,  (lig.  9.) :  this 
prifm  is  often  confiderably  lengthened  in  a  direction  pa- 
rallel to  one  of  its  bafes.  (Fig.  to.)  This  form  is  one  of  the 
mod  rare  in  crvftallography.  The  cryftals  have  all  their  fides 
fmooth  and  brilliant;  yet  there  are  obfervable  in  fome  of 
them,  when  examined  with  a  magnifying  glafs,  tranfvcrfe 
ftrioe  on  the  fides  of  the  prifm,  all  of  which  are  parallel  to 
the  edges  of  the  bafes.  It  is  therefore  chiefly  on  the  planes 
of  the  bafes  that  the  cryftalline  laminre  appear  laid  upon  one 
another,  to  produce  either  the  incrcafe  or  the  modification 
of  the  primitive  cryllal. 

As  the  crvftals  of  this  fpecie?  are  u-ldom  fufficientiy  de- 
tached to  be  eafily  perceived,  and  indeed  are  very  frequently 
fo  fmall  as  to  efcape  the  oblervation  of  the  nuked  eye,  I  think 
it  ilcceilliry  to  defcribe  here  all  the  various  forms  in  which  I 
have  feen  them,  with  the  progrefs  obferved  in  their  palTage 
from  one  form  to  the  other,  however  fmall  the  difi'erence 
between  thefe  forms  may  appear.  Such  a  defcription  will 
lead  to  a  better  knowledge,  not  only  of  the  primitive  cryltal 
itfelf,  but  alfo  of  thofe  forms  of  it  which  feem  to  be  the  mofc 
diftant  from  its  original  one. 

\'ery  frequently  the  triedral  prifm  paflcs  to  a  tetraedral 
modification  bv  the  fimple  replacing  of  one  of  its  ed2:e3  by  a 
plane  equally  inclined  on  the  adjacent  ones.  This  plane  is 
either  very  narrow,  (fig.  ii.)  or  oi^^ a  more  confiderable  width. 
(Fig.  12.)  Sometimes  the  width  of  the  plane  is  fuch,  that  it 
reduces  the  primitive  adjacent  planes  to  extreme  narrownefs, 
(Fig.  13.)  In  this  lalt  cafe,  the  cryftal  appears  under  the 
form  of  a  reftaiigular  plate  or  lamina,  having  two  of  its  nar- 
row oppofite  fides  or  planes  inclined,  in  one  and  the  fame 
dire£lion,  on  one  of  the  two  broad  planes.  It  Ibmetinies 
happens,  in  this  variety,  that. the  two  broad  oppofite  planes 
approach  more  or  lefs  to  a  fquare  form.  (Fig.  14.)  I  have 
alfo  feen  fome  cryftals  in  which  the  two  other  edges  of  the 
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prifni  fecmcd  to  have  likcwife  verv  flight  fcconciary  planes^ 
but,  uiien  that  hippens,  tlity  arc  always  very  narrow,  cfpe- 
cially  when  compared  with  the  fecDudarv  plane  of  tlic  third 
edge.  This  mouillcalion,  in  its  various  forms,  is  the  molt 
comjiion  one  of  this  fpccies. 

Sometimes  one  of  the  folid  angles  of  the  triedral  prifin  is 
replaced,  on  one  fide  only,  by  a  plane  tliat  is  much  inclined 
to  the  edge  of  the  prifm  on  which  it  is  fituated  ;  but  the  cryf- 
tals  are  always  too  fmall  to  admit  of  being  tneafurcd  witli 
precifion.  fFig.  1^3.)  This  plane,  afluming  a  more  confi- 
derable  extent,  replaces  the  fame  edge  of  the  prifm  by  an- 
other plane,  much  broader  at  one  extremity  than  the  other, 
as  IS  fliown  by  the  lines  of  large  dots  in  the  fame  figure. 
Sometimes  it  h;i5  a  very  confidcrablc  extent,  as  is  reprefented 
in  fig.  16.  It  then  reduces  one  of  the  bafes  of  the  triedral 
prifm  to  the  form  of  a  very  narrow  trapezium,  while  that  of 
the  oppofite  bafe  remains  very  broad.  By  a  Itill  more  confi- 
derable  iucreaie,  the  plane  of  this  b  ifc  totally  difappcars,  and 
the  cryftal  is  terminated  at  that  extremity  by  a  ridge.  (Fig.  17.) 
In  t!iis  variety,  the  cryftal  is  often  ftcn  placed  upon  one  of 
its  fcalcne  triangular  fides,  and  then  prcfcnts  the  other  at  its 
upper  extremity  j  an  appearance  which  is  apt  to  puzzle  the 
obferver,  particularly  when  he  perceives,  among  the  trian- 
gular fides  which  moft  generally  terminate  the  crvftals,  no- 
thing but  equilateral  triangles.  This  modification,  in  all  its 
forms,  is  much  lefs  common  than  the  preceding  one}  it  Is, 
however,  occafionally  mctwiLh, 

[To  be  cominiied.] 


\l.    On  pr^Jcr-vino-  Fr^/h  JJaUr  Jvjeet  during  long  Voyages* 
By  Samuel  Bhxtham,  JS/7.  * 


HE  Society  for  theEncouracrement  of  xVrts,  5cc.  having 
thoutiht  proper  to  offer  a  premium  in  order  to  afcertain,  for 
the  ufc  of  the  public,  tlie  heft  mode  of  preferving  frefh  water 
fweet  at  fea,  1  requeft  you  to  lay  before  the  Society  an  ac- 
count of  the  method  which  I  have  employed  for  this  purpofe 
on  board  two  fliips,  and  which  has  been  attended  with  all 
the  fuccefs  that  can  be  reafonably  expected. 

The  tnode  in  which  T  conceived  frefh  water  might  be  pre-« 
ferved  fweet,  was  merely  bv  keeping  it  in  veiTels  of  which 
ihc  interior  lining  at  leaft  Ihould  be  of  fuch  a  fubftance  as 

:"  From  t'Ve  T'ranfaSiUns  of  thr  Sid,:fv  of  Arts,  i^'c.  Adrlpki,  London^ 
*!>r  t8oi. — The  Society  swarded  their  gold  medal  to  Mr,  Beniham  ioi 
this  communication.     .....  -  - 
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'ftimild  not  be  afted  upon  by  the  water,  fo  as  to  become  a 
caufe  of  comaniination.  Accordingly,  on  board  the  two 
fliips  here  alUided  to,  the  greater  part  of  the  water  was  kept, 
not  in  cafks,  but  in  cafes  or  ^anks,  which,  though  they  were 
made  of  wood,  on  account  of  Itrength,  were  hned  with  me- 
talhc  phites,  of  the  kind  manufat'tured  by  Mr.  Charles 
Wyalt,  of  Brid<re-ftreet,  under  the  denomination  of  tinned 
copper- ilieets  ;  and  the  jnnrturcs  of  the  plates  or  lliccis  were 
foldered  togetlier,  fo  that  the  tightnefs  of  the  cafes  depended 
entirely  on  the  lining,  the  water  having  no  where  accefs  to 
the  wood.  The  ihape  of  thefe  cafes  was  adapted  to  that  of 
the  hold  of  the  ihip,  fome  of  them  being  made  to  fit  cloie 
under  the  platform,  by  which  means  the  quantity  of  water 
ftowed  was  c^nfiderablv  greater  than  co'dd  have  been  (towed, 
in  the  fame  fpace,  bv  means  of  calks ;  and  thereby  the  Itow- 
age  room  on  board  ihip  was  very  much  increafed. 

The  quantity  of  water  kept  in  this  manner  on  board  each 
fliip  was  about  forty  tons,  divided  into  fixteen  tanks ;  and 
there  was  likewife  on  board  each  of  the  fliips  about  thirty 
tons  (lowed  in  calks  as  ufual. 

As  the  flowing  the  water  in  tanks  was  confidered  as -an 
experiment,  the  water  in  the  calks  was  ufed  in  preference; 
that  in  the  tanks  being  referved  for  occalions  of  neceffity, 
excepting  that  a  fmall  quantity  of  it  was  uied  occalionally  for 
the  purpofe  of  afcertaining  its  puritv,  or  when  the  water  in 
the  calks  was  deemed,  when  compared  with  that  in  tli« 
tanks,  too  bad  for  \\{^. 

The  water  in  thirteen  of  the  tanks  on  board  one  fliip,  and 
in  all  the  tanks  on  board  the  other,  was  aKvavs  as  fweet  as 
when  firtt  taken  from  the  fource  ;  but  in  the  other  three  of 
the  tanks,  on  board  one  (liip,  the  water  was  found  to  be 
more  or  lefs  tainted  as  in  the  calks.  This  difi'erence,  hovvV 
ever,  is  ea(ily  accounted  for,  bv  iuppof.ng  that  the  water  oi 
the(e  tanks  was  contaminated  before  it  was  put  into  them  j 
for  in  fLict  the  whole  of  the  water  was  brought  on  board  in 
cafks  for  the  purpofe  of  fdiing  the  tanks,  and  no  particular 
care  was  taken  to  tafte  the  water  at  the  time  of  taking  it  on 
board. 

After  the  water,  kept  in  this  manner,  hgd  remained  on 
board  a  length  of  time  which  was  deemed  fufiicient  tor  expe- 
riment, it  was  ufc'd  out,  and  the  tanks  were  repleniflied  as 
occa(ion  required  :  but  in  (<)me  of  the  tanks,  on  board  one 
(hip  at  Icfifl,  the  original  water  had  remained  three  years  and 
a  half,  as  appears  by  the  certificates  herewith  incloied.  About 
twenty-five  gallons  of  the  water,  which  had  remained  this 
length  of  time  in  the  IJiip^  ^rc  fejit  to  tii?  Society,  in  tvvo  vcf- 
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fels  made  of  the  fame  fort  of  tinned  copper  with  which  the 

tanks  were  lined,     I  am^  Sir, 

T^     rr,     ,  Your  obedient  fervant, 

Samuel  Bkntham. 

A  certificate  from  captain  William  Bolton,  commander  of 
the  faid  velTel,  dated  Sheernefs,  28th  of  June  1800,  accom- 
panied this  letter,  ftating,  that  the  water  delivered  to  the 
Society  was  taken  from  a  tank  holding  about  feven  hundred 
gallons,  and  which  h\i  predcceffor,  captain  Portlock,  had 
informed  him  had  been  poured  into  this  tank  in  December 
iyg6f  e.vcept  about  thirty  gallons  ^dded  in  1798,  and  had 
remained  good  during  the  whole  time. 

The  fignatures  to  the  above  accounts  were  certified  on  the 
28th  of  June  1800,  by  the  Rev.  C.  Thee,  minifter  of  Sheer- 
nefs. 

In  a  letter  dated  January  27,  general  Bentham  alfo  flates, 
that  the  water  which  had  been  preferved  fweet  on  board  his 
majefty's  Hoops  Arrow  and  Dart,  and  of  which  he  had  fent 
fpecimcns  to  the  Society,  was  taken  from  the  w^dl  at  the 
king's  brewhoufe  at  Weevil,  from  whence  (hips  of  war  lying 
at  or  near  Portfmouth  are  ufually  fupplicd  with  water  for  their 
fea  Itore,  as  well  as  for  prefent  ufe. 

III.   Defcnption  cf  a  JiTachme  for  ra'ijing  IVater.     By  Mr, 
H.  Sarjea-XT,  of  JVIntcha-vcHy  in  Cumberland*. 

J.  AM  fonfible  that  the  little  engine,  a  drawing  of  which 
accompanies  this  letter,  can  lav  no  great  claim  to  iiovelly  in 
its  principle ;  neverthelefs  it  is  refpettfuUv  fubmitted  to  the 
conudcration  of  the  Society,  how  far  its  fimplicity,  and  cheap- 
nefs  of  conftruftion,  may  render  it  worthy  of  their  attention, 
with  a  view  to  its  being  more  genetatly  knownj  and  ufed  in 
fimilar  cafes. 

Irton  hall,  the  feat  of  E.  L.  Irton,  efq.  is  iituated  on  an 
afccnt  of  {ixtv  or  lixty-one  feet  perpendicular  height ;  at  the 
foot  of  which,  at  the  diftance  of  about  140  yards  from  the 
offices,  runs  a  fmall  ffream  of  water.  The  objeft  was  to 
raife  this  to  the  houfe  for  domeftic  purpoles. 

To  this  end  a  dam  was  made  at  a  fliort  dillance  above,  fo 
as  to  caufe  a  fall  of  about  four  feet;  and  the  water  was 
brought  bv  a  wooden  trough,  into  which  was  inferted  a  piece 
of  two-inch  leaden  pipe,  a  part  of  which  is  feen  at  A-  (fig.  i. 
Plate  II.) 

■*  From  the  Trama^lo'is  of  tbe  Society  of  Arfs,  ^r.  AJc/fibi,  London^ 
for  if.oi.— The  bocictv  awarded  cheir  fiivej  medal  to  Mr.  Sarjeant. 
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The  dream  of  this  pipe  is  fo  directed  as  io  run  into  the 
bucket  B,  when  the  bucket  is  elevated ;  but  fo  foon  as  it 
begins  to  delcend,  the  ftream  flows  over  it,  and  goes  to  fup- 
ply  the  wooden  trough  or  well  in  which  the  foot  of  the  forcing 
pump  C  Hands,  of  three  inches  bore. 

D,  is  an  iron  cylinder  attached  to  the  pump  rod,  which 
pafles  through  it.  It  is  filled  with  lead,  and  weighs  about 
240  lbs.  This  is*  the  power  which  works  the  puinp,  aud 
forces  the  water  through  420  feet  of  inch  pipe  from  the  pump 
up  to  the  houfc. 

At  E  is  fixed  a  cord  which,  when  the  bucket  comes  to 
within  four  or  five  inches  of  its  lowed  projection,  becomes 
(Iretched,  and  opens  a  valve  in  the  bottom  of  it,  through 
which  thf  water  empties  itfelf. 

I  beg  leave  to  add,  that  an  engine  in  a  great  degree  fimilar 
to  this  was  erected  fome  years  ago  by  the  late  James  Sped- 
ding,  efq.  for  a  lead  mine  near  Kefwick,  with  the  addition 
of  a  fmaller  bucket,  which  emptied  itfelf  into  the  larger  near 
the  beginning  of  its  defcent,  without  which  addition  it  was 
found  that  the  beam  only  acquired  a  libralory  motion,  with- 
out making  a  full  and  ei^eciive  (troke. 

To  anfwer  this  purpofe  in  a  more  fimple  way,  I  conf^ru6led 
the  fmall  engine  in  fuch  manner  as  to  finifli  its  ftroke  (fpeak- 
ing  of  the  bucket  end)  when  the  beam  comes  into  an  hori- 
zontal portion,  or  a  little  below  it.  By  this  means  the  lever 
is  virtually  lengthened  in  its  defcent  in  the  proportion  of  the 
radius  to  the  coiine,  about  thirty  degrees,  or  as  fevcn  to  fix 
nearly,  and  confcquently  its  power  is  increafed  in  an  equal 
proportion. 

It  is  evide;it  that  the  opening  of  the  valve  might  have 
been  effected,  perhaps  better,  by  a  projefting  pin  at  the 
bottom  ;  but  I  chofe  to  give  an  exa6t  deicription  of  the  en- 
gine as  it  itands.  It  has  now  been  fix  months  In  ufe,  and 
completely  anf\^•er5  the  purpofe  intended. 

The  only  artills  enijjloyed,  except  the  plumber,  were  a 
countiy  blackfmith  and  carpenter;  and  the  whole  coft,  ex- 
clufive  of  the  pump  and  pipes,  did  not  amount  to  5  1. 
I  am,  Sir,  your  humble  fervant, 
Warwic'k  Court,  Hclborn.  H.  SakJEANT. 

JV//.  Charles  Taj  lor. 

In  another  letter,  dated  Whitehaven,  April  28,  1801, 
Mr.  Sarjeant  further  obfervcs,  that  the  pump  requires  aboiu 
eighteen  gallons  of  water  in  the  bucket  to  raife  the  counter- 
v^visiiii,  and  make  a  frefh  ftroke  in  the  pump;  that  it  makes 
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three  ftrokes  in  a  minule,  and  gives  about  a  lialf  gallon  into 
the  cillern  at  each  ftroke.  He  add?,  "  I  fpeak  of  what  it 
tlid  *in  the  dryeft  part  of  lad  fnnimer ;  when  it  fupplied  a 
large  family,  together  with  work-people,  8cc.  with  water  for 
all  pnrpofos,  in  a  fitiiation  where  none  was  to  he  had  befcira, 
except  lonie  bad  water  from  a  coinmtni  pump,  which  has 
been  fincc  removed.  But  the  above  lupplv  being  more  than 
iiifiicient,  the  machine  is  occationally  Itoppc^d  to  prevent 
M'car,  which  is  done  by  merely  cafling  oft"  the  firing  of  the 
bucket  valve." 

P.  5.  I  have  juft  been  informed  that  a  drawing  of  the 
engine,  which  I  had  communicated  to  a  perfon  in  this  neigh- 
bourhood, was  fcnt  to  a  colliery  near  Swanfea  fome  nionths 
ago,  and  that  it  has  alreadv  been  applied  to  ufc  there;  it  is 
not,  however,  fufficiently  powerful  for  the  coal-works  in  this 
Dcighbourhood. 

The  foUo'w'ing  Certificate  accompanied  thefe  Letters. 
1  do  hereby  certifv,  that  the  water  engine,  conftrufted  near 
my  houfe  under  the  direction  of  Mr.  Sarjeant,  has  been  eight 
months  in  ufe^  and  fully  aniwers  the  purpofe  intended. 

Edmund  L.  Inxox. 

Ircon  Hall,  March  i8,  iRor. 

I  do  alio  certify  the  above  to  be  true. 

KoBEUT  Wilkinson, 

One  of  his  majclty's  jultices  oF  the  peace 
for  the  county  of  Cumbi:rland. 
March  15,  iSoi. 


IV.    Ohfervations  on  the  Ipomcea  Hifpida,   and  fome  other 
'Plants  of  the  Family  of  the  Convolvulus.      By   Felix 

FOXTANA*. 

I.  X  HE  ipovzcTa  hifpida,  and  other  plants  of  the  con- 
i-olvulus  kind,  have  the  property,  as  they  grow  up,  of  twift- 
ino;  thcmfelves  around  bodies  in  the  neighbourhood  with 
which  they  come  in  contact.  They  exercife  this  fingular  pro- 
perty on  every  kind  of  body,  whether  ven;etable  or  mineral, 
great  or  fmall,  even  when  they  are  as  flender  as  a  thread. 

II.  The  fpirals  formed  bv  thefe  plants  are  loofe,  and  at  a 
dlftance  from  each  other,  when  the  diameter  of  the  body 
which  they  emlirace  is  of  a  confiderable  fize.  If  it  decreafes 
thev  become  clofer,  and  approach  each  other  more,  in  fuch 

*  From  MJmoircs  dc  la  Sociite  Midicale  d'Emulaticn.  ii^uatrieme  annCe. 
Paiis  iSpi. 
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a  ihanner  that  one  is  fometimes  tempted  to  believe  that  they 
are  in  contaft.  I  have  prefented  to  thefe  plants  metals,  ftones, 
and  the  branches  of  trees,  fometimes  green  and  fometimes 
dry,  the  figures  of  which  were  infinitely  varied,  and  always 
obferved  that  the  fpirals  they  form  adhere,  by  immediate 
conta6l,  to  the  whole  length  of  thefe  bodies.  I  tried  to 
change  the  dire6lion  of  thefe  fpirals,  to  make  them  afcend 
or  defcend  from  left  to  right,  if  they  inclined  before  from 
right  to  left;  and  they  always  yielded  to  thefe  changes  with 
facility  In  a  very  little  time. 

III.  When  they  are  abandoned  to  ihemfelvcs,  and  find  no 
bodies  rtcar  them  to  which  thev  can  attach  themfclves  fo 
as  to  climb  around  them,  they  creep  along  the  ground,  fall 
back  on  thetnfelves,  become  interwoven  in  a  tboufand  dif- 
ferent ways,  and  force  thcmfelves  into  the  ground  :  they  ex- 
tend to  a  great  diftance  on  every  fide,  and  form  a  net  of 
fpirals  clofely  uilited. 

IV.  After  having  long  fludied  the  charaflcr  of  thefe 
plants,  I  muft  confefs  that  I  am  acquainted  wqth  no  mecha-^ 
hical  principle  by  which  the  movements  and  (ingular  pro- 
perties which  thty  exhibit  can  be  explained.  This  kind  of 
inftinft,  which  makes  them  fearch  for  neighbouring  bodies 
to  aflill  them  to  rife;  thofe  fpirals,  which  they  conllantly  form 
as  they  grow  up ;  thofe  angles  and  thofe  folds,  which  are 
found  always  proportioned  to  the  figure  of  the  bodies  they 
meet  with;  the  facility  with  which  their  ficms,  even  when 
exceedingly  hard  and  robnft,  can  tall  back  upon  themfelves, 
and  forrn  angles  fo  much  the  fmaller  as  the  bodies  to  which 
they  attach  fbemfelves  arc  tenderer :  all  thefe  phaenomena, 
abfolutely  contrary  to  the  rectilineal  progrcfs  afFe6led  by  the 
fibres  of  plants,  as  well  as  by  their  veflels  and  the  liquors 
they  contain,  make  me  fufpeft,  in  thofe  which  v^^e  examine, 
a  new  principle  of  fenfatlon  and  life. 

V.  It  muft  not  be  believed  that  the  'iponia^a  hifpida  thus 
twifts  round  upon  itfelf  merely  bccaufe  it  is  formed  of  fpiral 
fibres,  and  that  all  its  movements  are  only  a  neceflary  eff'eft 
of  its  interior  organization.  Such  an  opinion  is  entireK  void 
'of  foundation.  It  would  indeed  be  fruitlef?  labour  to  fearch 
For  thefe  pretended  fpiral  fibres  by  the  help  of  the  microfcope, 
for  that  inftrumcnt  exhibits  onlv  reftilineal  fibres  and  canals, 
Befides,  I  have  always  found  by  experience  that  the  dire6lion 
of  thefe  plants  may  be  changed  at  pleafure ;  that,  if  the  fpirals 
they  defcribe  around  anv  body  are  formed  on  the  right,  they 
may  be  immediately  turned  to  the  left,  and  vice  verfa.  Their 
movements,  therefore,  can  be  afcribed  neither  to  any  peculiar 
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nieclianlfm,  nor  to  local  circumftanccs ;  and  they  feem  equally 
capable  of  moving  on  all  fides. 

V^I.  Ivy  is  the  only  plant,  and  perhaps  the  only  body,  with 
which  they  do  not  lympathizc  :  they  arc  not  fond  of  uniting 
with  it,  or  twifiing  ihcnifLlvcs  around  it.  If  any  external 
power  unites  thcni  to  that  plant,  and  forces  theni  to  defcribe 
around  it  a  certain  number  of  circumvolutions,  they  endea- 
vour to  avoid  it,  to  difembarrafs  thcmfelves  from  it,  and  they 
remove  from  it  as  foon  a.s  circumftances  will  permit. 

VII.  If  a  branch  of  the  plants  in  queftion  be  fufpended  in 
the  air,  it  continues  to  dcfcend  in  a  perpendicular  direftion, 
imlefs  it  be  verv  (lender.  In  that  cafe,  it  abandons  the 
ftraight  line  which  it  followed,  and  bends  itfelf  contrary  to 
the  laws  of  gravitation,  raifes  itfelf  up,  and  returns  to  its  own 
ilem,  that  it  may  defcribe  around  it  the  ufual  fpirals. 

VIII.  Sometimes  the  extremity  of  thefe  plants,  after  having 
twilled  itfelf  feveral  times  around  different  neighbouring  bo- 
dies, abandons  the  fpirals  it  had  begun  to  form,  and  recedes 
feveral  inches ;  efpecially  if  deranged  in  its  progrefs,  either 
on  purpofe  or  by  the  effeft  of  fome  local  circumftances :  but, 
by  a  very  wonderful  mechanifm,  it  almoft  always  falls  back 
towards  thofe  bodies  which  it  embraced,  fearches  for  them 
as  if  by  natural  inftinft,  and  again  twifts  itfelf  around  them, 
following  the  fpirals  it  defcrlbed  before.  Thefe  fpirals  are 
fituated  in  a  direftion  from  the  top  to  the  bottom,  or  from 
the  bottom  to  the  top,  according  to  the  pontion  of  the  point 
which  terminates  them.  Indifferent  to  every  kind  of  direc- 
tion, they  conllanlly  follow  that  given  to  them,  without 
obeying  either  the  laws  of  gravity,  or  thofe  by  which  other 
plants  leem  to  be  reoulated. 

IX.  All  thefe  phaiuomena  cannot  be  explained  by  fimple 
mechanifm:  theyfecm  to  be  the  effeft  of  a  principle  of  fenfa- 
tion  and  life;  a  principle  which  I  difcovered  feveral  years 
ago  in  the  tremeliis  of  Dillon,  and  fome  other  fmaller  plants, 
as  yet  little  known,  of  the  family  of  lij'erons,  and  of  which  I 
have  demon ilj-ated  the  exiftence  by  evident  proofs,  as  may 
be  feen  in  my  different  works.  Thefe  proofs  have  never  yet 
been  contefted  by  any  obferver  or  philofopher. 

X.  Life  and  lenfation  are  found  to  be  obfcured  among 
certain  animals  which  have  very  little  analogy  with  man  and 
with  common  animals,  and  to  become  the  lefs  apparent  as 
their  organization  differs  from  ours.  Sometimes,  even,  it  is 
difficult  to  believe  that  they  enjoy  real  life;  and  this  difco-. 
very  can  be  made  only  by  the  laborious  refearches  of  the  phi- 
lofophic  obferver.     Several  of  thefe  animals  are  deftitute  of 
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the  organs  of  hearing,  fight,  taftc,  and  fmell.  There  are 
whole  families  which  have  not  the  organ  of  voice,  that  pow- 
erful mean  for  difcovcring  feufation  ;  and  the  fenfe  of  touch 
itfclf  is  fometimes  fo  obfcure  bv  the  abfence  of  thofe  fenfible 
movements  and  violent  agitations  manifefted  by  other  ani- 
mals in  confequence  of  any  ftroke,  that  it  cannot  be  known 
whether  it  is  produced  by  fenfation,  or  by  any  other  principle 
unknown,  and  merely  mechanical.  Even  the  organs  of  di- 
geftion,  which  in  other  animals  are  internal,  can  be  fupplied 
in  the  familv  of  the  polypes  by  the  external  organs,  and  even 
by  the  (Icin  itfclf.  It  is  well  known  that  thefe  animals  form 
a  kmd  of  elongated  bag,  if  thev  are  turned,  like  the  finger  of 
a  glove ;  the  Itomach  becomes  fkin,  and  performs  the  func- 
tions of  it,  while  the  Ikin  becomes  floraach,  and  digeftion 
contniues. 

Xf.  It  was  formerly  thought  that,  to  afcertain  whether  an 
organized  being  belonged  to  the  animal  or  vegetable  king- 
dom, it  was  fufficient  to  divide  it  into  fever-al  parts;  but  at 
prefent  we  are  acquainted  with  a  multitude,  of  animals  which 
may  be  divided  without  deliroying  them,  and  which  even 
multiply,  like  fome  plants,  in  proportion  as  thev  are  divided. 
XII,  The  little  analogy,  therefore,  which  e.\ifts  between 
our  organs  and  thofe  of  plants,  and  even  the  abfolute  priva- 
tion of  certain  organs,  will  not  permit  us  to  obtain  certain 
and  evident  proofs  of  the  life  and  fenfation  of  vegetables.  For, 
if  we  fuppofe  that  all  plants  are  endowed  with  fenfation,  and 
that  it  is  even  much  more  exquifite  than  our  own,  how  can 
wc  afcertain  whether  their  mode  of  living  and  feeling  be  dif- 
ferent from  ours,  if  their  organs  have  no  relation  to  our  or- 
gans, and  if  they  are  entirely  deprived  of  thofe  which  could 
ad;  upon  ours  ?  But  though  we  cannot  prove  dire6lly,  and  in 
an  evident  manner,  that  plants  feel,  it  by  no  n)eans  thence 
follows  that  plants  are  incapable  of  feeling  as  well  as  animals, 
and  even  in  a  much  more  exquifite  manner.  Wc  cannot 
without  temerity,  and  without  expofing  ourfelves  to  the  danger 
ol'  falling  into  error,  refufe  to  nature  a  power  which  ihe  ex- 
ereifes,  perhajis,  over  all  organized  beings. 

XIII,  Motion,  perhaps,  i^the  moft  certain  character  by 
which  animals  are  diftinguiflied,  and  that  which  rarely  aban- 
dons th.em  :  without  it  we  fhould  be  obliged  to  confider  as 
inanimate  an  Infinite  number  of  beings  in  whom  life  is  m'a- 
nitefted  in  the  molt  evident  manner  by  the  rapid  movements 
of  their  difiercnt  parts  ;  rnovcnients  which  can  in  no  manner 
l)e  afcrib^d  to  mere  mcchanifm,  but  which  are  neceflarily 
produced  by  fenfation ;  and  yet  thefe  movements  fometimes 
become  fo  fluw^  and  fo  obfcure,  that  they  are  capable  of  ex- 
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haufling  the  patience,  the  fagaclty,  and   the  talents  of  the 
mod  indefatigable  philofophic  obferver. 

XIV.  But  if  the  vital  movements  are  obfcure  in  a  very- 
great  number  of  animals,  thev  become  almoft  imperceptible 
m  plants.  I  do  not  here  fpcak  of  thofe  movemenis,  fo  well 
known,  of  the  fenfitive  plant,  the  hedjjarum  gyrans,  and  the 
iiamina  of  feveral  others,  which,  as  foon  as  touched,  move 
and  contrail  themfeivcs.  It  would  be  difficult  to  prove  that 
thei'e  movements  are  really  vital,  and  that  they  arife  from 
fenfation  :  they  appear  to  me  to  be  purely  mechanical,  thougVi 
,\ve  may  be  ignorant  of  the  real  mechanifm  which  produces 
them ;  and  thev  have  a  great  analogy  to  thofe  which  depend 
on  the  elafticity  or  fpring  of  certain  machines  which,  when 
once  wound  up,  unbend  themfelves,  and  continue  to  move 
as  lono-  as  the  force  and  principle  by  which  they  were  put  in 
aftiou  exifts. 

XV.  The  indefatigable  botanift  Dillon  ftudied  with  great  care 
the  fmall  irer/iecla,'  but  he  did  not  difcover  thofe  movements 
which  it  conftanily  manifefts  to  the  eye  of  an  attentive  philo- 
fophic obferver.  Adanfon  went  ftill  further,  but  without  ob- 
ferving  in  it  any  thing  that  depends  on  a  real  principle  of  life 
and  fenfation.  Having  become  the  object  of  my  refearches,  it 
exhibited  to  me  a  great  number  of  movements  ftill  unknown, 
and  of  the  greateft  importance.  After  having  carefully  exa- 
mined, and,  as  I  may  fay,  analyfed  them,  it  appeared  to  me, 
as  mav  be  feen  in  my  works,  that  they  might  condu£l  to  a 
real  principle  of  life  altogether  different  from  mere  mecha- 
nifm. But  I  muft  confefs  there  are  only  two  plimts  the  life 
and  fenfation  of  which  I  was  able  to  demonftrate  in  an  evi- 
dent manner,  and  fo  as -to  leave  no  doubt;  and  thefe  two 
plants  are  very  fmall,  and  even  microfcopic.  They  have 
little  if  anv  analogy  with  other  plants ;  and  though  they  ex- 
hibit all  the  properties  by  which  vegetables  are  characterized, 
fome  even  may  ckifs  them  in  the  animal  kingdom.  But 
whatever  may  be  the  cafe,  and  however  important  the  quef- 
tion  may  appear,  it  cannot  deftroy  truths  founded  on  facts 
and  oblervations.  It  is  much  to  be  wiftied,  for  the  progrels 
of  fcience,  that  the  life  nnd  fenfation  of  common  plants  could 
be  proved,  and  that  it  were  poiiible  to  fliow  that  thele  quali- 
ties, fo  wonderful,  and  at  the  fame  time  fo  obicure,  do  not 
exclufively  belong  to  animals,  but  that  they  are  extended  to 
all  organized  beings. 

XVI.  I  opened  the  entrance  into  this  laborious  and  diffi- 
cult path  by  fome  obfervations,  which  were  indeed  very  im- 
perfeCl,  on  the  cGfrjohuli ;  a  kind  of  plants  which  are  very 
iarge,  and  well  knov.'U  to  every  body.     Animated  folely  by 
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a  defire  to  be  ufeful,  obfervcrs  abler  than  mylelf,  and  more 
favoured  by  circumftances,  will  no  doubt  finifli  what  I  have 
only  fketched  out. 

XVn.  To  encourage  them,  and  fliow  them  the  probabi- 
iity  of  the  mod  brilliant  fuccefs,  let  me  be  permitted  to  fay 
a  few  v^'ords  refpefting  two  properties  equally  connnon  to 
animals  and  vegetables,  from  which  life  and  fenfation  feem 
to  flow — I  mean  generation  and  refpiration^  fo  necelfary  to 
thefe  two  kinds  of  organized  beings. 

XVITI.  Air  is  an  element  fo  neceffarv'  to  animal  life,  that 
it  becomes  weakened,  and  is  at  length  extinguifhed,  when 
entirely  deprived  of  it;  and  from  my  own  oblervations  I  am 
induced  to  believe  that  no  animal  can  live  without  air,  and 
without  a  quantity,  more  or  lefs  confiderable,  of  oxygen; 
tliough  we  are  but  imperfe6tlv  acquainted  with  the  manner 
in  which  it  acls,  how  it  is  refpired  by  the  different  animals, 
and  by  what  means  they  are  able  to  ieparate  it  from  tlie  dif- 
ferent fubftances  with  which  it  is  united,  and  which  can 
more  or  lei's  alter  its  purity. 

XIX.  What  is  certain  is,  that  fmall  eels,  fufceptible  of 
being  recalled  to  life,  die  if  deprived  of  air,  or  if  care  be  not 
taken  to  renew  it ;  and  it  would  be  loft  labour  to  attempt  to 
reanimate  them,  if  the  water  in  which  thev  are  immerfed  is 
not  in-  contact  with  refpirable  air.  They  live  only  a  very 
Hiort  time  in  every  kind  of  water  deprived  of  that  air.  They 
die  in  hydrogen  and  nitrogen  ;  though  thefe  gafes  are  not 
prejudicial  to  them  of  themfelves  ;  and  do  not  occalion  to 
them  fudden  death,  like  the  greater  part  of  the  other  gafes, 
without  even  excepting  carbonic  acid  o;as.  It  appears,  then, 
that  oxygen  contains  the  vital  printif)le;  and  the  principle  it 
has  of  maintaining  and  prefervino;  life,  induces  us  to  believe 
that  if  it  does  not  communicate  it  direflly,  it  can  at  lead 
awaken  it,  and  put  it  in  a6lion.  The  fmall  animals  above 
mentioned  are  an  irrefragable  proof  of  this  aflbrtion.  They 
remain  dead  as  long  as  they  are  deprived  of  oxygen,  but  its 
pretence  immediately  reftores  them  to  life  and  motion.  It 
may  therefore  be  faid  that  it  contains  the  direct  principle  of 
hte,  which  it  infuies  into  them  ;  or  that  their  vital  organs, 
in  order  to  be  reanimated,  ftood  in  need  only  of  this  aUment, 
of  which  they  were  deprived. 

XX.  The  abfolute  need  which  plants  have  of  air  in  order 
to -vegetate  and  be  preferved,  renders  it  highly  probable  that 
it  ferves  for  the  fame  ptvrpofes  among  animals ;  and  that  it 
ought  to  be  confidered  in  thefe  two  claifes  of  beings  as  a 
principle  from  w'hich  life  flows,  iri  the  fame  manner  as  an 
efleil  from  its  caufe.     Befides,  vegetables  are  organized  as 

B   z  well 


22  Obfervations  on  the  Ipomaa  H'lfplda, 

well  as  animals;  they  increafe  alfo  by  mitriiion  ;  and  though 
this  funftion  in  both  follows  laws  diflcrcnt  in  their  details 
and  application,  we  may  however  afl'ert,  that  plants  have  in 
general  more  refcmblante  to  our  fniall  eels,  than  the  latter 
have  to  common  animals.  A  plant,  indeed,  may  be  dried  to 
a  certain  degree,  fomc  even  may  be  reduced  to  a  ftate  of 
pcrfe6l  deficcation,  without  lofmg  the  property  of  vegetating 
as  before;  whereas  the  flighted  deficcation  of  animals  is,  in 
general,  fufficicnt  to  deprive  them  of  life  ior  ever.  The  di- 
verfity  of  thefe  phaenomena  is,  no  doubt,  owing  to  the  fmi- 
plicity  of  the  organs  of  plants  and  of  our  microfcopic  eels, 
and,  above  all,  to  the  facility  with  which  the  latter  can  be 
dried,  which  prevents  the  corruption  and  diflblution  of  their 
organs ;  while  this  diflblution  is  unavoidable  among  common 
animals  which  have  a  very  complex  organization,  and  whofe 
humours  naturally  tend  to  corruption,  This,  however,  in  no 
manner  dcftroys  the  great  analogy  which  exifts  between  thefe 
two  fpecies  of  beings ;  an  analogy  founded  in  particular  on 
the  circumftance  of  both  having  equal  need  of  oxygen  for 
their  exiftence. 

XXI.  Generation,  that  myftery,  fo  obfcure  in  its  princi- 
ples, which  belongs  no  lefs  to  plants  than  to  animals,  forms 
the  fecond  kind  of  analogy  between  the  two  clafles  of  organ- 
ized beings,  and  induces  us  to  believe,  that  where  the  org-ins 
are  the  fame,  and  have  the  fame  ufes,  we  ought  to  find  alfo 
an  identity  of  wants.  Vegetables  and  animals  have  diftinft 
genital  parts  of  feparate  ftxes,  male  and  female  organs  in 
different  individuals,  and  exhibit  efforts  in  thefe  dificrent 
fexual  parts  to  confummate  the  aft  of  fecundation.  Since 
the  fexual  organs,  and  the  manner  of  reproducing  themfelves, 
are  common  to  the  two  grand  families  of  organized  beings, 
do  they  differ  in  fenfation  ?  And  this  difference,  fo  mipro- 
bable  between  beings  fo  like  in  other  refpe6ls,  and  the  only 
one  of  ihe  kind,  perhaps,  that  can  be  found  in  nature,  on 
what  is  it  founded  ?  Is  it  on  our  organs  and  m.ode  of  fenfa- 
tion not  being  in  harmony  or  unifon  with  that  of  plants?  Was 
there  ever  any  reafon  weaker,  or  lefs  philofophical  ? 

XXII.  The  njovements  of  the  male  organs  of  plants 
which  perpetuate  their  fpecies,  and  the  manner  in  which 
they  prepare  for  that  grand  work,  feem  to  me  to  deferve  par- 
ticular confideration,  and  further  refcarch,  I  propofe  to  un- 
dertake this  labour,  or  rather  to  continue  it;  for  I  have  al- 
ready been  employed  on  this  objeft  under  various  circum- 
Itances,  and  I  am  of  opinion  that  the  fum  of  my  obfervations  is 
fufficiently  decifive  to  enable  me  to  afiTcrt,  with  fome  founda- 
tion, that  the  movements  by  which  diflerent  beings  repro- 
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duce  themfelves,  are  not  the  refult  of  mere  mechanifm,  but 
that  tiis  gralid  a<5l  of  generation  is  executed  by  a  principle  of 
fenfation  wh!c!i  regulates  and  dire6ts  it :  it,  however,  appears 
that  this  fenfation  abandons  plants  as  foon  as  the  end  of  na- 
ture is  accomp!i(hed.  Thus  we  fee  different  kinds  of  ani- 
mals die  when  they  have  enfured  the  reproduftion  of  their 
fpecies. 

XXIIf,  It  is  then  highly  probable  that  plants  as  well  as 
animals  enjoy  a  principle  of  life  and  fenfation,  whatever  be 
the  nature  of  that  principle,  and  notwithftanding  the  differ- 
ence it  exhibits  in  thefe  two  families  of  organized  beings ;  a 
difference  which  is  neceflary,  fince  their  (iru6lure  is  not  the 
fame.  The  abfolute  need  of  oxygen,  which  is  equally  felt  by 
bbthj  the  iimilitude  of  their  organs;  the  analogous  move- 
ments in  the  ufe  of  thefe  organs ;  and,  in  the  lalt  place,  the 
inconvenience  there  would  be  to  refufe  life  and  fenfiuion  to 
other  plants,  while  we  are  obliged  to  acknowledge  it  in 
the  two  microfcopic  plants  whith  I  examined,  befides  thofe 
alluded  to  in  this  memoir;  arc  all  proofs  on  which  the  life 
and  fenfibility  of  plants  are  founded.  It  muft,  neverthelefs,  be 
confefled,  that  the  little  analogy  which  there  is  between  their 
organs  and  ours,  will  not  permit  us  to  eftablifh  thefe  proofs 
on  fafts,  and  to  give  them  the  evidence  of  demonftration. 
It  appears,  however,  very  furprifing  that  nature  grants  to  ve- 
getables a  force  and  an  energy  which  it  feems  to  have  refufcd 
to  animals.  I  allude  to  the  property  which  the  former  pof- 
fefs,  not  only  of  decompoling  every  kind  of  bodies,  but  of  col- 
lecting the  elements  to  form  new  compounds,  and  thus  to 
produce  foffils  and  even  metals.  Animals  are  deftitute  of 
this  property,  or  at  lead  enjoy  it  only  in  a  weak  degree. 

XXIV.  Life  and  i'enfibility,  however,  in  different  ani- 
mals exhibit  degrees  {o  various  and  different,  become 
weaker,  and  decreafc  by  gradations  fo  infenfible,  that  the 
philofophic  obfcrver  can  fcarcely  fix  their  limits,  and  afcer- 
tain  where  they  begin  and  where  they  end.  It  even  appears 
that  fenfibility,  to  judge  at  lealt  by  its  effc6ls,  is  not  altogether 
of  the  fame  nature  in  the  different  kinds  of  animals.  The 
numerous  obfervations  and  experiments,  which  I  have  made 
for  years,  on  the  I'erdibility  of  animals,  particularly  the 
cold-blooded,  and  on  the  return  of  fome  of  them  from  a 
date  of  death  to  that  of  life,  leave  no  doubt  that  there  are 
a  great  many  of  them  in  which  the  feverell  wounds  occafion 
jieiiber  fenfation  nor  pain.     For  example,  if  the  head  of  a  fly* 

be 

*  The  naniralift  and  real  pliilofopher  will  not  be  furprifed  to  fee  tha 
author  fix  his  attention  on  a  flv,  an  inlcft  confidered  by  the  vulgar  as  coii- 
f«!iij;tibie.     The  Imalleft  mi'f.iX  enjoys   iifc  and  fenfation  as  well  as  the 
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be  cut  off",  it  continues  to  fly  about,  to  walk,  to  leap,  and  tv> 
climb  as  before  ;  its  regular  and  uniforni  motions,  fometimes 
flow  and  tranquil,  fomclinies  quick  and  animated,  exhibit 
nothing  c^nvulfi\e,  nothing  that  reicmbies  thofe  violent  agi- 
tations which  acconipauv  pain.  In  a  word,  the  number  and 
rapidity  of  thcle  movements,  as  \vell  as  the  time  that  thefe 
flies  can  live,  are  fubje6t  to  no  fixed  rule. 

Let  us  (lop  for  a  moment  to  confider  the  movement  of 
their  legs ;  they  are  equally  various  .  and  wonderful  as  thofe 
by  which  they  can  move  the  whole  of  their  body. 

XXV.  To  appreciate  properly  the  dift'crent  movements  per- 
formed by  an  animal  in  a  llaie  of  health  or  of  difeafe,  it  ia 
neceffary  to  have  an  exaft  idea  of  the  circumftances  in  which 
it  is  placed,  of  the  motives  and  impulfes  which  in  general 
induce  it  to  move;  in  a  word,  we  mull  be  aajuainted  with 
its  nature  and  character.  This  being  premifed,  it  is  eafy  to 
obferve,  that  of  the  nine  kinds  of  movement  to  which  thofe 
executed  by  flies  in  a  Hate  of  health  may  be  reduced,  eight 
llill  fubfift  even  after  they  have  been  deprived  of  the  head. 
Scarcely  has  a  fly  been  decapitated  when  it  is  feen  to  move 
its  hind  legs  for  a  long  time,  and  at  difierent  periods  to  crofs 
them,  either  ftanding  up  or  flying,  to  rub  them  along  its  body, 
to  hook  the  one  into  the  other  in  the  form  of  a  wheel,  and 
to  agitate  them  in  a  thoufand  ways  with  wonderful  rapidity 
and  regularity.  All  thefe  movements,  which  conflitute  the 
flrft  kind  hert  treated  of,  are  abfolutelv  fimilar  to  thofe  per- 
formed by  a  fly,  when,  ])ofl'e'ding  perfect  health,  and  being 
harafled  by  no  fear  or  want,  it  appears  to  move  only  for  its 
own  pleafure.  Thefe  movements,  then,  feem  to  be  produced 
in  thefe  two  dates,  fo  oppolite,  by  the  fame  principle,  that  is, 
fenfation  and  volition. 

XXVI.  The  fecopd  kind  of  movement  refults  from  their 
hind  legs,  which  they  raife  up  towards  the  interior  edge  of  their 
wings;  Ip  that  by  thcfc  means  they  are  elevated,  and  placed 
in  different  direftions.  The  objecl:  of  thefe  movements,  ex- 
ceedingly varied,  though  con'iant,  fecms  to  be,  to  rub,  beat, 
and  polifli  their  wines.  Their  Innd  legs  can  execute  a  third 
kmd  ot  movement,  no  lefs  varied,  when,  conveying  them 
above  their  wings,  which  they  keep  extended,  they  rub 
them,  beat  them,  and  polifli  them,  as  in  the  preceding  cale. 
Their  middle  legs  alfo  are  often  ohfervcd  to  be  twilied  around 
thole  behind,  and  to  rub  each  other  mutualtv;  which  forms 
two  new  kinds  of  motion  different  from  thole  we  have  exa- 
mined. 

Jargcft  animals  :  tliefc  properties  belong  as  much  to  microfcopic  and  infu- 
finn  aiiimais,  as  to  the  eltphant  and  whale.  Nothing  is  confemprible  in 
the  evci  of  tlic  p'lilofouher  ;  cvtrv  ihiii;'  m  nature  is  kTCSt  and  "'r.ndcrf:'!. 
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XXVIT.  They  can  alfo  move  their  fore  legs,  and  twift 
them  in  the  form  of  a  wheel ;  which  forms  a  fixth  kind  of 
movement,  fo  various  and  multiplied  that  the  eye  can  fcarcely' 
follow  them.  The  feventh  and  eighth  kinds  rcfult  from  the 
union  and  interlacement  of  their  middle  legs  with  thofe  be- 
fore. What  feems  furprifing  is,  that  thefe  eight  kinds  of 
movement  are  perfedlly  fimilar  to  thofe  voluntarily  performed 
by  the  animal,  and  as  it  were  for  pleafure,  before  its  head 
is  cut  off,  and  when  it  enjoys  perfect  health  and  tranquillity. 
In  the  lad  place,  flies  perform  a  ninth  kind  of  movement  ty 
conveving  their  legs  and  thighs  around  their  head,  which 
they  rub  and  poiifh  in  various  direftions.  It  is  evident  thai 
this  movement  cannot  take  place  after  they  have  been  de- 
capitated. 

XXVIII.  Flies  certainly  would  not  exhibit  thefe  phceno- 
mena  if  they  experienced  as  acute  pain  as  warm-blooded  ani- 
mals when  fubjeded  to  decapitation,  which  is  conftantly 
followed  by  fpeedv  death.  Will  it  be  faid  that  thefe  different 
movements  fuppole,  on  their  part,  neither  pleafure  nor  recrea- 
tion, but  rather  a  need  which  they  experience  of  rubbing  and 
polifhing  their  legs,  their  wings,  and  different  parts  of  their 
bodies  ?  But  if  this  be  the  cafe,  v^-e  muft  be  forced  to  confefs 
that  decapitation  does  not  prevent  them  from  being  fenfible 
to  fmall  privations  and  old  habits,  which  are  by  no  means 
neccllary  to  their  exiftence  ;  a  manifefl  proof  that  it  occafions 
no  pain  to  them,  or  at  leaft  that  it  is  exceedingly  flight; 
othcrwife  they  woitld  not  attend  to  things  of  fo  little  import- 
.^nce. 

XXIX.  Cold-blooded  animals  could  fupplv  me  with  many 
examples  of  a  fimilar  kind  ;  bat  I  fhall  content  myfelf  with 
mentioning  only  one,  furnifhed  by  the  tortoife.  If  the  head 
of  this  animal  be  cut  off,  or,  what  is  flill  better,  if  its  brains 
be  fcooped  out  with  dexterity,  it  feems  to  be  fcarcely  feufible 
of  the  operation;  it  continues  to  walk  as  before,  it  afcends 
and  defcends,  avoids  thofe  obftacles  which  it  meets  with, 
turns  ilfelf  10  diiferent  fides,  flands  up  on  its  hind  paws,  and 
performs  movements  of  cvcrv  kind  ;  and  though  its  paws  are 
covered  with  a  hard  and  fcaly  fkin,  if  they  are  flightly  touched 
even  with  a  feather  when  it  is  walking,  or  has  been  a  little 
irritated,  it  immediately  draws  them  back,  and  remains  iome 
timeatrefl:  in  a  word,  its  fenfibility  feems  to  be  fo  little 
altered,  that  it  feels  the  fmalleft  impreflion  made  on  its  fhell. 
Tortoifcs  live  in  this  manner  five  or  fix  months  without  any 
change  being  obfervcd  in  their  movements  or  habits  :  there 
are  even  certain  movements  which  they  execute,  with  more 
readincfs  and  furety  than  in  their  flate  of  integrity.     Such  is 

that 
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that  by  which  they  turn  themfclvcs  on  their  belly,  and  ftand 
up  on  their  hind  paws.  They  at  length  die  at  the  end  of 
fix  months ;  but  it  appears  that  their  death  ought  to  be 
afcribed  rather  to  hunger  than  to  the  operation  to  which 
they  have  been  fubjefted,  fince  thofe  o«  whom  it  has  not 
been  performed  die  in  the  fame  time  if  deprived  of  nourifh- 
mcnl.  If  the  tortoife  in  this  (late  experiences  real  pain,  were 
it  even  very  flight,  it  would  certainly  not  feel  the  weak  im- 
preflions  made  on  the  (hell  which  covers  it;  for  it  is  well 
known  that  a  very  flrong  impreflion  entirely  effaces  that 
which  is  very  weak. 

XXX.  Tlie  fa61;s  I  have  eftabliflied  will,  no  doubt,  find 
many  oppofers.  This  muft  be  the  cafe.  7^hey  are  furprifmg; 
have  even  fomething  of  the  marvellous;  and  tend,  in  parti- 
cular, to  deftroy  errors  hitherto  confidered  as  inconteftable 
truths. 

XXXI.  We,  however,  know  that  fcnfibility  is  very  weak 
in  animals  at  the  time  of  their  birth:  that  it  is  gradually 
expanded  with  their  organs;  and,  when  come  to  its  highe(t 
degree,  it  begins  to  decreafe  by  infenfible  gradations  until  it 
is  at  length  entirely  extinguiflied,  when  the  animal  dies.  It 
is  eafy  to  obferve  thefe  different  degrees  of  fenfibility  in  ani- 
mals attacked  by  difeafes,  or  fubjeAed  to  experiments  of  this 
kind. 

XXXII.  I  might  here  add,  that  no  naturalift  is  now  igno- 
rant that  the  fmall  eels  which  have  been  the  objeA  of  my 
obfervations,  and  which  are  found  in  different  kinds  of  the 
gall-nut,  can  pafs  infcnfiblv  from  the  ftate  of  death  to  that 
of  life;  die  again,  to  be  afterwards  revived,  if  circumftances 
admit;  and  that  the  number  of  thele  different  refurreftions 
is  ftill  indetermined.  It  is  more  than  twenty-fix  years  fince 
I  publidied,  in  different  journals,  the  obfervations  which  con- 
firm thefe  truths  ;  and  I  have  demonltrated,  in  the  moft  evi- 
dent manner,  that  thefe  fmall  animals  may  be  revived  at 
pleafure;  that  they  enjoy  this  lingular  faculty  as  long  as 
they  are  hermaphrodites,  but  that  at  the  moment  when  they 
alfume  a  fex  they  return  to  the  common  law,  and,  when 
once  dead,  can  no  longer  be  revived.  I  have  even  found  the 
means  of  giving  them  a  fex  at  pleafure,  and  thefe  means  are 
thofc  employed  by  nature  for  perpetuating  their  fpecies*'. 

V.  An 

*  Thefe  truths  and- ft; veral  others  are  explained  and  illuftratcd  in  a 
work,  which  I  intend  to  publiih,  on  the  life,  death,  and  fenfibiiity  of 
animals.  This  work,  fcveral  fragments  of  which  have  been  communi- 
cated, for  more  than  twenty  years  pail,  to  different  learned  men  in  Europe, 
v,i:i  be  enriched  with  above  200  engravings,  and  will  fortii  two  large  vo-t 

lurne; 


[    ^7    3 


V.  An  Examlnatmi  of  C.  Clouet's  new  Proccfs  for 
making  Caji  Steel  from  Bar  Iron  by  vieans  of  the  l)ecom- 
pojition  of  Carbonic  Acid.  By  David  Mushet^  ^j' 
of  the  C alder  Iron  JVorks  *. 
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N  the  prefent  extenfive  Hate  of  the  iron  trade  in  Britain, 
which  exceeds  in  that  manufacture  alone  the  colledlive  exer- 
tions of  all  Europe,  every  difcover)'  which  may  lead  to  elu- 
cidate the  principles  of  this  art,  and  place  them  upon  a  per- 
manent foundation,  or  which  may  remove  thofe  local  dilad- 
vantages,  the  inevitable  confequence  of  the  ufe  of  pit-coal, 
become  highly  interefling.  To  counteract  the  inferior  effects 
produced  by  this  otherwife  invaluable  combuftible  in  the 
cpnverfiou  of  caftinto  malleable  iron,  and  to  produce  Britifli 
bar  iron  equal  in  quality  for  all  purpofes,  fteel-making  in- 
cluded, to  the  foreign  fabrics,  would  be  an  attainment  of 
much  national  importance.  Multiplied  beyond  precedent 
have  been  the  niodes  devifed  within  the  lad  fifty  years  j  bui 
as  they  have  been  jnerelv  modiiications  of  each  other,  with 
no  effential  change  of  principle  in  the  operation,  the  refults 
have  been  confequent  to  the  unvaried  nature  of  the  means. 
Every  new  idea,  therefore,  ought  to  be  feized  with  eagernefs, 
accurately  examined,  and  put  to  the  teft  of  experiment.  Ul- 
timately great  improvement  may  be  drawn  from  a  hint  loofely 
thrown  out,  or  even  derived  from  experiments,  which,  thouah 
at  firft  fight  engaging,  may  neither  carry  with  them  convic- 
tion of  principle,  nor  be  produelive  of  eventual  utility.  Im- 
prefled  with  a  full  conviction  of  thefe  truths,  the  procefs  for 
converting  iron  into  fteel,  communicated  by  the  French  che- 
mifts  in  the  Journal  des  Mines,  No.  45,  appeared  to  me  de- 
fer ving  of  a  fair  exanii'nation.  To  this  procefs  I  alluded  in 
my  laft  commi,mication,  and  to  it  I  fliall  now  particularly 
attend. 

The  report  of  citizens  Guvton  and  D'Arcet  to  the  French 
National  Inftitute,  announcing  this  difcovery,  fets  forth, 
that  C.  Ciouet,  among  other  inventions,  had  devifed  a 
method  of  converting  iron  into  Rq^A  by  means  of  the  de- 
compofiuon  of  the  carbonic  acid  in  lime.     To  prove  this, 

lumes  in  quarto.  1  have  need  only  of  a  few  rr.oments  of  phiiofophic  lei- 
I'urc  to  put  the  laft  hand  to  ir ;  tut,  can  I  hope  for  it  after  having  beei^ 
pcrfccuted  with  as  much  injultice  as  barbarity  i 

-  Comnnunicated  by  the  Author. — In  Mr.  Mufliet's  paper  given  in 
our  h;ft  Number,  Vol,  xi.  p.  *cg,  line  16,  for  fiate  of  fteel,  read  yha/i; 
offteel. 

fevcra^ 
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feveral  experiments  are  detailed  with  a  degree  of  minutenefs 
bordering  upon  demonftration. 

The  report  liales,  that  a  ^',d  part  of  carbon  is  fufficient  to 
convert  iron  into  fteel :  a  quantity  of  it,  equal  to  ^th  of  the 
weight  of  the  iron,  gives  a  quality  of  fteel  more  fufible  but 
ftil:  malleable ;  but  bevond  that  term  it  approaches  to  call 
iron,  and  has  no  longer  fufficient  tenacity.  Bv  increafmg 
the  dofe  of  carbon  you  increafe  the  fufibility,  and  it  pafl'es  at 
length  into  the  ftate  of  rrrav  caft  iron. 

In  purfuance  of  the  proportions  here  laid  down,  we  find 
the  report  prcfcribes,  that  a  mixture  of  carbonate  of  lime  and 
argil,  comprifing  3-3ds  the  weight  of  the  iron,  niuft  be  em- 
ployed, viz.  i-3d  the  weight  of  the  iron  of  carbonate,  and 
the  fame  proportion  of  argil.  Thefe  are  to  be  introduced  into 
a  crucible  along  with  fragments  of  iron,  expofed  to  heat  for 
a  time  fufiicient  to  effe6t  fufion,  and  that  the  refult  will  be 
found  fteel. 

That  C.  Clouet  applied  the  proportion  of  j-3d  of  carbonate 
of  lime,  from  a  calculation  of  the  quantity  of  carbonic  acid  it 
contained,  and  thence  the  quantity  of  carbon  difengaged  by 
its  probable  decompofition,  will  appear  very  evident  from  an 
analvfis  of  the  experiments  performed  bv  citizens  Guyton, 
D'Arcet,  and  Vauquelin. 

The  quantity  of  iron  operated  upon   in  this  experiment 

was  6914  grains.     Admitting,  according  to  Clouet,  that  y,_d 

part  of  carbon  was  fufficient  to  convert  this  quantity  into 

fteel,  then  216/.  grains  of  carbon  are  requifitc  for  this  pur- 

pofe.     We  find  that  one-half  of  the. flux  ufed  amounted  to 

2304  grains  of  carbonate  of  lime.     If  we.  fuppofe  this  united 

with  36  per  cent,  of  carbonic  acid,  then  the  refulting  quantity 

of  acid  will  be  8i9'44  grains.     Granting,  according  to  La- 

voifier,  that  the  component  parts  of  carbonic  acid  are  7a  of 

oxygen  and  28  of  carbon,  then  by  the  following  formula  we 

,           820-U   X  28  •         r        1  1        ^ 

have  — =  232* s  grams  or  carbon,  nearly.  Grams. 

ICO  J     ^  ^  '  . 

Contained  in  this  portion  of  lime  .  -         233*y| 

Quantity  of  carbon  neceflary  to  fteeliry  the  iron  at 

the  rate  of  j'-^d  part  -  _  ,         216'^^ 


\6-l% 
This  fmall  difference  is  eafily  accounted  for  bv  fuppofing  the 
lefsdifferer.ee  to  have  exifted  as  to  the  quantity  of  carbonic 
acid  contained  in  the  lime  ufed  bv  Clouet. 

I  think  it  probable,  from  the  coincidence  here  pointed  out^ 
that  the  otlier  proportions  of  Clouet  were  fixed  bv  the  fame 
llandvrd  of  calculauon ;  at  Icaft,  the  detail  of  experiments 

which 
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which  I  (hall  bring  forward  relative  to  the  various  parts  of 
this  theory,  as  formerly  ftated,  will  bear  certain  evidence 
that  the  whole  had  been  founded  upon  one  feries  of  experi- 
ments, the  juftnefs  of  which  may  be  gathered  from  what 

follows.  -  Grains, 

Exf>.  I.  Four  pieces  of  malleable  iron,   weighing     1457 
were  introduced  into  a  Stourbridge  clav  crucible,  and 
the  following  mixture  added,  being  the  exact  propor- 
tions poinLed  out  by  Clouet: 

i-3d  of  Balgrochan  raw  lime,  or  486  grains; 
i-3d  of  Stourbridge  clay  (old  pot),  or  486  grains. 
The  pieces  of  iron  were  imbedded  in,  and  completely 
covered  by,  the  mixture  of  earths.  The  crucible  was  - 
expofed  for  35  minutes  to  a  high  heat,  when  the  mix- 
ture was  fuppofed  to  be  reduced.  The  refult  was  a 
fine  dark  green  glafs,  tranfparent  towards  the  edges, 
covering  a  perfeol  regulus  of  metal.  Upon  clofe  exa- 
mination, a  few  traces  nf  imperfe«il  cryftallization  were 
vilible  upon  the  upper  furface.  The  under  iurface  was 
marked  with  deep  pits  or  honey-combs,  but  nothing 
which  betokened  anv  great  degree  of  divifion  having 
taken  place  while  the  metal  was  fluid. — This  product 
weighed  _  _  _  »  ^43  7 
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equal  to  ~^d  part  the  weight  of  the  iron  introduced.  From 
the  dark  colour  of  the  glafs  I  inferred  that  a  quantity  of  iron 
equal  to  the  deficient  weight  might  eafily  be  ditiufed  through- 
out the  mafs. 

The  quality  of  this  metallic  button  was  minutely  examined, 
and  the  foUowincr  tharaiileriftics  risidlv  aicertained  i 

The  mafs  was  partially  cut  acrofs  with  a  chifel,  and  with 
difficulty  broken  cold  over  an  anvil.  The  fra(£lure  difplayed 
a  confiderable  qviantity  of  fibre  ;  a  few  imperfect  granulations, 
of  no  determinate  form,  were  alfo  vifible,  but  poflelTed  of  a 
fmall  degree  of  comparative  lultre.  One-half  of  the  button 
was  forged  at  a  cherry  heat.  It  drew  into  a  fquare  fhape  with 
facility ;  but  the  aclion  of  the  hammer,  even  at  this  low 
heat,  exprefled  a  confiderable  number  of  fparks.  The  folidity 
of  the  bar,  notwithftanding  the  fufion,  was  far  from  being 
complete.  At  a  high  red  heat,  a  flijrht  hammerinsii;  difliDated 
the  particles  of  metal  hke  caft  iron. 

One  end  of  the  bar  was  plunged  into  water  at  the  ordinary 

heal  for  fteel.    This  produced  no  alteration,  and  the  bar  bent 

feveral  times  without  breaking.     When  again  hammered,  it 

was  plunged  at  a  bright  red :  the  furface  then  (haled  a  little, 

4  and. 


50  Keut  Trocefs  for  mallng 

and,  upon  beln^  touched  by  the  file,  feU  perceptibly  harder. 
The  fra6lure  ot  the  piece  thus  hardened  was  of  an  open  re- 
gular grain,  approaching  fomewhat,  in  point  of  colour,  to 
malleable  iron.  A  fra^lurc  from  the  unhardencd  part  of  the 
bar  was  precifely  that  of  bar  iron  made  in  the  puddling  pro- 
cefs  ;  a  dark  blueifli  fibre  breakinc;  fhort  acrol's,  without  tcar- 
ii'ig  out  in  groups.  But  before  I  allowed  mvfelf  to  draw  any 
conclufion  from  this  experiment,  I  deemed  it  necelfarv  tu 
repeat  it  as  follows  : 

Exp.  II.  The  c[uantity  of  iron  now  operated  upon  Grains. 
was  -  -  -  -  1331 

To  which  were  added  i-3d  ot  the  fame  carbonate  of 
lime,  or  443  grains;  i-3d  of  Stourbridge  clay  (old 
pot),  443  grants. 

This  mixture  was  arranged  as  in  No.  i.  The  cru- 
cible was  introduced  into  the  furnace,  and  in  30  mi- 
nutes T  judged  the  fufion  entire.  A  metallic  button, 
as  in  No,  i,  was  found,  beneath  a  dark  green  glafs, 
which  weighed  -  -  -  1313 
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equal  to  -,\th  part  of  the  original  quantity  of  iron  introduced. 
The  glafs  obtained  in  this  experiment,  upon  comparing 
fragments  of  equal  thicknefs,  was  found  one  fl)ade  lighter 
than  in  No.  i.  The  u-pper  furface  of  the  metallic  button 
exhibited  a  more  perfeft  approach  to  crvftallizaiion  than  in 
No.  T.  This  fuppofcs  a  more  pcrfe6t  fufion  had  been  ef- 
fecied.  The  under  furface  contained  one  large  pit,  the  in- 
terior furface  of  which  was  ftrongly  marked  with  a  ftreaky 
cryftallization.  The  fracture  was  alfo  brighter,  and  the  grain 
morediftiuctly  formed  than  in  No.  i. 

A  bar  foroed  from  one-half  of  the  button  drew  into  a 
ihape  at  a  low  red  heat.  At  a  white  heat  it  ftood  a  few 
blows;  but,  in  returning  tiuough  the  intermediate  heats, 
dillipated  like  hot  fand.  A  fragment  well  hammered,  and 
plunged  into  water  at  a  low  red  heat,  exhibited  no  (hale, 
iind  bent  eafily  over  the  anvil.  When  plunoed  at  a  bright 
red  heat,  a  fair  proportion  of  fliale  turned  iip.  The  piece 
then  felt  fimilarlv  haril,  under  the  file,  with  No.  i.  The 
hardened  fracture  was  open,  diftinclly  granulated,  and  bright. 
A  fraotiire  of  the  mihardened  part  of  the  bar  was  biueilh, 
ttnigh,  without  grain  ;  nearly  two  fhades  lighter  in  the  colour 
than  No.  i.  This  cireumftance,  along  with  others  formerly 
nientjoned,  was  nu^il  probably  derived  from  the  fuperior 
decree  of  fufion  which  the  pn)du6l  underwent. 

The  fauiC  experiment   was   fcverai    times  repeated  with 

nearlv 
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nearly  {imilar  refults  as  to  lof>  of  iron.  The  quality  of  the 
metal  was  found  invariably  the  fame.  I  therefore  deemed 
niyfcif  warranted  to  draw  the  following  conchifion,  that  with 
the  quantities  of  mixture  prefcribed  by  the  French  cbemilis 
for  converting  iron  into  fteel,  I  had  not  been  able  to  obtain  a 
product  which,  under  the  various  tells,  exhibitsd  the  proper- 
ties of  cafi:  fteel.  But,  from  the  refult  of  the  foregoing  expe- 
riments, I  did  not  think  nivfolf  at  liberty  to  infer,  tliat  al- 
though the  ufual  marks  of  fteel  had  not  been  perceptible, 
fteel  could  not  be  formed  in  this  way.  Aware  that  carbonates 
of  lime  differ  much  in  their  refpe6live  quantities  of  carbonic 
acid,  and  proceeding  upon  the  fuppofition  that  the  carbonate 
ufed  by  C.  Clouet  might  afford  a  greater  quantity  of  carbon- 
aceous matter,  I  refolved  to  make  up  in  quantity  of  earth 
what  probable  deficiency  might  have  arifen  from  an  inferior 
quantity  of  carbonic  acid. — To  afcertain  this  point,  I  made 
the  following  experiment :  Grains. 

E-.p.  III.  I  uled  of  fmall  pieces  of  iron  -  3342-!: 

To  which  were  added  -'  of  carbonate  of  lime,  or  671^ 
grains;  4  "^  Stourbridge  clay  pot,  6714  grains. 
The  quantity  of  carbonate  here  ufed  exceeded  that  em- 
ployed by  Clouet  in  the  proportion  of  9  to  6,  and  ought 
to  have  given  out  to  the  iron,  every  thing  elfe  being  alike, 

a  portion  of  carbonaceous  matter  equal  to  - — rths  the 

weight  of  the  iron  employed.  This  mixture  waa 
fufed  in  38  minutes,  and,  as  ufual,  a  metallic  button 
found  under  the  fufed  earths  which  weighed         -         ^3-25 i- 

Lofs  equal  to  y'^th  part  of  th#  weight  of  the  iron  fufed  ~  1 7 
llie  glafs  appeared  to  be  a  minute  {hade  lighter  than  No.  2. 
The  upper  iarface  poireOed  a  few  imperfect  radii,  a  com- 
n^icnccment  of  the  ufual  cryltallization.  The  under  fur- 
face  was  (imilarly  pitted  with  No.  1  and  2 ;  and  no  altera- 
tion of  quality  could  be  inferred  from  the  external  cha- 
racter of  this  button.  The  fracture  of  it  when  broken  was 
eutirely  iibrous,  and  tore  afunder  fonicwhat  like  lead.  Under 
the  hammer  it  cracked  lefs  than  did  the  former  two.  It  was 
next  double-welded,  and  drawn  a  fecond  time ;  cracking  a 
little,  and  throwing  olf  a  few  fparks.  In  hardening,  and  in 
every  ftage  of  the  lubfequent  examination,  I  could  detect  no 
circumltanc'j  that  would  warrant  the  fuppolition  of  one  addi- 
tional atom  of  carbon  being  in  combination  with  this  iron 
beyond  that  polfelffd  by  Nos.  i  and  2.  The  property  of  its 
ftanding  a  higher  heat,  and  exhibiting  a  tougher  fraCture,  are 
circumltancei  rather  the  reverie,  but  winch  a  more  attenu- 
ated 
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ated  or  Tefs  perfeft  fiifioii  will,  I  conceive,  fatisfaflority  ac- 
count for. 

In  order  further  to  elucidate  this  fubjtft,   How  pregnant 
with  doubts  as  to  the  efficacy  of  the  carbonic  acid, 

Exp.  IV.  was  performed  as  fellows  :  Grains. 

Iron  introduced  -  -  _  I468 

Carbonate  of  lime  -  930  grairts, 

Stourbridge  clay  pot       -  930  grains  : 

this  proportion  being  of  e:vch  of  the  mixtures  5-8ths 
the  weight  of  the  iron,  and  to  C.  Clouet's  proportion 
as  6'%^  to  3'33  ;  nearly  double.  From  this  mixturej 
Jtill  following  his  calculation,  (hould  have  been  ob- 
tained (leel,  approaching  to  caft  iron  in  point  oF  fa- 
turation  of  carbon. 

The  fufion  was  completed  in  32  minutes,  and  a 
very  perfeft  ciyftallized  button  of  metal  was  produced, 
which  weighed  •  -  -  -  -  J434 


Loft  in  fufion        34 
equal  lo  ^th  part  of  the  original  weight  of  iron  introduced. 

The  glafs  now  obtained  was  darker  by  a  marked  (liade  than 
that  obtained  in  experiment  No.  i.  This  circumftance,  and 
the  increafed  quantity  of  glafs,  may  in  fome  meafure  account 
for  this  experiment  lofing  more  iron  than  any  of  the  former. 
The  external  tigure  and  denfity  of  this  metallic  button  was 
in  noway  altered  from  the  former  refulis.  It  underwent  the 
fame  minute  examination  as  did  i)uttons  Nos.  i  and  2,  and 
in  no  inftance  afforded  theleaft  perceptive  diderence  in  point 
of  qualitv. 

Exp.  V.  was  performed  as  follows  :  Grains. 

Iron  introduced  -  «  -  13^7 

Carbonate  of  lime         -         3  960  gr^iins, 
Stourbridge  clay  pot     -  i960  grains. 

This  quantity  exceeded  that  of  C.  Clouet's  in  the  pro- 
portion of  3  to  '666,  and  of  courfe  contained  nearly 
five  times  the  quantity  of  carbonic  acid,  This  ought 
to  have  afforded  a  refult  in  gray  cafi  iron. 

The  fufion  was  completed  in  30  niinutes,  aiid  a 
metallic  button,  as  'afual^  obtained  decumbent  to  a 
very  ponderous  mafs  of  glafs,  and  weighed  -  12^5 
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The  glafs  obtained  in  this  experiment,   upon  comparifon, 

Was  found  to  be  exaclly  the  fame  with  No.  i.     The  great 

deficiency  of  weight,  in  the  proportions  of  40  to  73,  may  be 

accounted 
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accounted  for  by  taking  into  confider^tion  tiie  extra  quantity 
of  earths  introduced,  and  fufed  in  contaft  with  the  iron.  The 
vitrid  mafs  had  imbibed  as  large  a  (liare  of  the  colouring 
principle,  from  whatever  fource  derived,  as  that  in  the  firit 
experiment,  where  not  above  i-5th  part  the  weight  of  the 
earths  were  ufed  to  a  nearly  fimilar  portion  of  iron.  The 
metallic  button  now  produced  was  fubjeiSled  to  the  fame  tefts 
with  the  former,  and  refults  exactly  (imilar  in  every  ftage  of 
the  examination  were  obtained. 

The  refults  of  the  foregoing  experiments,  I  conceive,  will 
with  fafety  admit  of  the  following  dedu6lions : 

That  in  treating  malleable  iron  with  any  of  the  foregoing 
proportions,  of  an  equal  mixture  of  carbonate  of  lime  and 
fome  vitrified  Stourbridge  clay-pot,  refults  in  fufion  are  ob- 
tained the  qualities  of  which  differ  fo  little  from  each  other, 
that  no  change  feems  to  be  derived  from  altering  the  propor- 
tions of  the  earths  prefcribed :  That  in  no  fhape  nor  form 
does  iron  in  this  ftate  approach  to  what  is  commonly  under- 
ftood  to  be  fteel ;  nor  can  it,  in  any  cafe  where  elafticity,  edge, 
and  polifli,  are  requifite,  be  ufed  as  a  fubftitute  for  it. 

It  might,  however,  prove  a  curious  fubje<St  of  inquiry,  and 
in  the  end  be  productive  of  confiderable  utility,  to  invef- 
ligate  the  principle  of  alteration  that  takes  place  in  this 
procefs.  The  iron  lofes  in  weight  from  ^'-gth  to  y'^th  part, 
depending  moft  probably,  in  fome  meafure,  upon  the  quan- 
tity of  earths  ufed.  If  the  deficiency  confifts  of  ipn  alone, 
there  can  be  no  reafon  ailigned  why  the  refulling  button 
of  metal  (liould  be  fo  completely  altered  in  its  properties. 
This  becomes  deprived  of  its  malleability  when  heated  be- 
yond a  bright  red,  and  particularly  of  the  property  of  weld- 
ing. It  acquires  additional  foftnefs  when  cold;  and  in  that 
ftate  will  flatten  aftonifningly,  without  rending,  or  exhibiting 
the  fmal!etl  crack. 

C.  Clouet,  in  fufing  iron  and  glafs,  attributes  to  the  latter 
the  property  of  combining  with  the  former.  Were  a  com- 
bination of  earths  with  iron  fuppofed  in  the  prefent  cafe,  this 
would  naturally  add  to  the  weight  of  »the  produft,  unlefs  a 
greater  quantity  of  iron  united  to  the  glafs  than  left  the  glafs 
to  unite  with  the  iron.  Again,  this  fuppolition  involves  the 
exertion  of  a  double  affinity,  wherein  a  preference  of  predif- 
pofing  caufe  cannot  be  attributed  to  the  one  more  than  to 
the  other.  It  will  therefore  remain  for  experiment  to  decide 
whether  the  alteration  in  quality  of  the  iron  is  occafioned  by 
an  aflumption  or  a  lofs  of  principle. 

Exp.  VI,  Before  I  finiflied  this  part  of  the  examination  of 
Vol.  XII.  C  C.  Clouet's 
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C.  Clouct's  procefs,  I  deemed  it  of  importance  lo  make  the 
experiment  that  follows:  Grnins. 

Iron  introduced  _  _  _  ^399 

Carbonate  of  lime,  the  fame  as  formerly  ufed,  1399  grs. 
From  this  mixture,  bv  fulion,  was  obtained  a  very 
denfe  mafs  of  iron,  poflcircd  of  a  fmooth  radiated  fur- 
flice,  different  in  every  external  feature  from  tii'e  rcguli 
obtained  in  the  former  experiments.     It  weighed  13^7 

Loft  in  fufion,  equal  to  -j-'-th  pant  the  prijiinal  weight,  82 
This  extra  lofs  of  metal,  however  great,  appeared  Itill  more 
fo  upon  breaking  the  button,  and  dete6ling  in  its  interior  a 
conliderable  portion  of  incorporated  glafs.  From  the  appa- 
rent quantity  found  in  this  ftate  it  mav  be  fairly  prefumed 
that  '~-ii\\  part  the  weight  of  the  iron  employed  had  cliiappeared 
in  the  fuiioii.  The  glafs,  in  point  of  colour,  was  green,  ap- 
proaching to  black  ;  its  fraclure,  in  point  of  luftrc,  refemblcd 
the  polifli   .f  tine  black  marble. 

Upon  fubjecling  part  of  the  metal  now  obtained  to  the 
hammer,  it  was  found  foft  in  the  extreme  when  cold,  but 
in  no  Hate  would  Hand  the  efie«Sf  of  flight  hammering  beyond 
a  low  red  heat.  A  piece  beat  out,  heated  pretty  high,  and 
plunged  into  water,  turned  up  a  rich  and  uniform  fliale,  fo 
as  to  make  its  furface  refemble  tin ;  but  the  fame,  when  at- 
tempted to  be  broken,  bent  feven  times  before  it  parted.  The 
o-rain  then,  far  from  refr-mblino;  the  clofe  uniform  grain  of 
cad  Iteel,  prefentcd  a  lilkv  librous  appearance.  In  this  re- 
fpe6l  it  differed  materially  from  the  refuits  obtained  in  the  five 
former  t-xperiments.  A  bar,  f',  ths  fquare,  plunged  hot  into 
water,  and  fullered  to  cool  (lowlv,  had  alhrnied  a  partially 
crvltallized  fracture,  rcfcmbiinii  fome  varieties  of  American 
red-(hort  bar  iron.  In  feeking  for  a  folution  of  the  phceno- 
mena  which  appeared  in  this  experiment  beyond  thofe  in 
the  former,  it  may  be  fuppofed,  upon  the  principles  of  the 
theory  advanced  by  C.  Clouet,  that  the  fuperior  denfity  of 
the  button  was  in  confequence  of  a  greater  degree  of  divifion 
in  the  fluid  :  that  this,  in  part,  might  be  occufioned  hy  the 
oxvgen  fct  free  by  the  dccompofiiion  of  the  carbonic  acid  : 
that  part  of  this  oxygen  might  ieize  upon  the  iron,  and,  while 
thefc  convevcd  an  unufual  degree  of  colouring  principle  to  the 
^glals,  micht  at  the  fame  time  account  for  the  great  deficiency 
of  metal. 

This  fubjecl,  of  the  gTcateft  importance  to  a  jufl:  theary 
of  the  component  parts  of  the  various  modifications  of  iron, 
will  meet  a  copious  inveltigation  hereafter.    Suffice  it  for  the 

prefeat 
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preftnt  to  draw  the  following  conclufion,  warranted  by  the 
foregoing  experiment :  That  when  equal  portions  of  iron 
and  carbonate  of  lime  are  fufed  together,  a  metallic  button 
is  the  refult,  even  lefs  allied  to  fteel  than  the  produfts  of 
experiments  Nos.  i,  2,  3,  4,  5. 

The  iron  ufed  in  thefe  experiments  was  drawn  down  from 
a  bar  of  excellent  Swedifh  iron,  a  fragment  of  which  was  al- 
ways put  in  competition  with  the  produces  obtained  by  fufion. 
In  thcfe,  the  only  appearances  that  indicated  fteel  were, 
flialingj  and  flightly  hardening  when  plunged  hot  into  water. 
Both  of  thefe  properties  were,  however,  much  more  con- 
fpicuous  when  a  piece  of  the  unfufed  bar  was  fubjectefl  to 
the  fame  tefts.  In  fliort,  all  good  foreign  bar  iron,  when  fimi- 
larly  treated,  is  fufceptible  of  the  fame  difplay  of  properties. 

It  may  be  here  proper  to  obferve,  that  the  carbonate  of  lime 
ufed  in  thefe  experiments  was  the  fame  throughout;  that, 
after  being  dried  in  a  temperature  of  180^  of  F.  it  yielded  in 
diftillation  39  per  cent,  of  carboriic  acid. 


VI.  On  the  Strength  of  Acids,  as  indicated  hy  the  Specif  C 
Gravity,  arid  by  the  Areometer  of  M.  Baumc.  By  Ko- 
be RT  BlNGLEY,  Efq.  King's  AJJay  Mafer,  Mint, 
LiOndon. 

gj^  ToMr.Tilhch. 

A'  Tower,  Jan.  23,  1R02. 

S  I  do  not  remember  to  have  feen  any  table  Hiowing  the 
correfpondence  between  the  fpecifi'c  gravities  of  acids  snd  the 
degrees  of  the  pefe-liqueur  (areometer)  of  Baume,  and  as  I 
am  pofleired  of  a  good  inftrumcnt  of  Baume's,  and  have  exa- 
mined the  nitric  acid  of  dificrent  fpecific  gravities,  and  made 
a  comparifon  with  the  above  inftrument,  1  am  enabled  to  give 
a  fufficiently  accurate  idea  of  what  ftiength  of  acid  is  meant 
when  Baume's  areometer  is  quoted.  /  i  remember,  a  few 
years  ago,  being  much  at  a  lofs  to  underftand  the  power  of 
acids  exprcfled  by  the  French  chemiiis  according  to  Baume, 
and  made  many  inquiries  anion crit  our  cheinifts  without  ob- 
taining the  information  wiihed  for  3  and  as  the  experiments 
made  on  the  continent  are  generally  defcribed  according  to 
the  ai-ecmetrede  Bau7?i.Cy  and  .•nuch  read  in  this  country,  I 
have  annexed  a  table  of  thole  various  degrees  of  nitric  acid 
which  have  been  examined  and  compared  with  tiie  French 
ln(t:rume)it ;  and  if  you  think  them  worthy  a  place  in  yoiT 
Philofophical  Magazine,  vou  are  welcome  io  infert  them.  It 
is  not  pretended  that  this  fcale  is  accuracy  itl'elf,  though  I  am 
coniideiU  it  will  be  found  fufficiently  fo  for  moft  purpofes ;  and 

Cij  it 
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it  is  furcly  very  ciTential  to  have  a  clear  iiloa  of  the  power  and 
ftrength  of  an  acid  ufcd  in  various  metallic  folutions. 

This  comparifon  was  made  in  September  lal^,  and  the 
temperature  about  60.  Having  a  flock  of  acid  of  the  fpecific 
gravity  1435,  a  little  diftillcd  water  was  daily  added,  and 
the  gravity  taken  the  day  after  each  addition  of  the  water; 
then  the  areomelre  Je  Bau?nt;  was  inniicrfed  with  the  follow- 
ing corrcfpondencc.  It  will  be  eafy  to  undcrftand  and  cal- 
culate the  degrees  of  Baumc  b(Uh  above  and  below  thofe  al- 
ready compared  and  examined.  I  had  no  acid  of  higher 
gravity  than  1435,  nor  did  I  defcend  lower  than  1150;  which 
is  a  weaker  acid  than  ufcd  in  moft  metallurgic  operations. 
The  areometer,  or  f>cfe-liqueur,  is  graduated  frt-m.o  up  to  50. 


Specific  Gravity. 

Strength  bv  the 

Water  taken  as  looo. 

Areometer. 

M35 

45 

1416 

43 

1400 

42 

1383 

4^ 

1367 

40 

^iS^ 

39 

-^^50 

38 

1345 

■57 

'^5?,^ 

3^ 

1312 

35 

1300 

34 

1283 

32 

-^■^15 

31 

1267 

30 

1250 

29 

1233 

28 

1216 

26 

1167 

20 

1150 

18 

_, 

VII^  Ohfir-votio?is  on  the  Plant  bj  -yvh'ich  the  Indians  of  Avie- 
r'lca  prcfewe  themfel-ves  from  the  Bite  of  venojnojis  Serpents. 
Coin?nu>ucated to  Count  l\vUFORT>  bj  DonPEDTxO  d'Qr- 
BiES  Y  Vargas  *. 

A  HE   abundance   of  venomous   ferpents   found    in   the 
warm  diftricls  of  America  has  rendered  it  neceflary  for  the 

'■'^  Fronvthe  Bil>liotb£que  BritaKiiiqiw,  by  Profcflbr  Pifrct. 

unfortunate 
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Inifoitimate  Indians  and  negroes,  who  traverfe  the  wood:? 
ahnoil  alwavs  barefooted,  to  iearch  out  the  nioft  efficacious 
remedies  fur  the  difagreeable  effects  produced  by  the  bite  of 
thefe  animals.  Of  the  remedies  hitherto  difcovered,  none  is 
equal  to  the  juice  of  a  plant  of  tlie  creeping  kind  called  '■jejuco 
du  gnacQ ;  for  it  not  only  cures  the  maladies  ariiing  from 
the  bite  of  ferpcnts,  but  prcferves  from  thefe  eficcls  thofe  who 
have  drunk  of  it  before  they  are  bitten ;  fo  that  the  negroes 
and  Indians  acquainted  with  this  plant,  lay  hold,  with  their 
naked  hands,  of  the  mod  venomous  ferpcnts  without  fuftain- 
ing  any  injury  from  them.  This  knowledge,  of  which  they 
formerly  made  a  great  myftery,  gave  them  much  importance 
in  the  countrv;  and  there  is  no  doubt  that  they  gained  a 
great  deal  of  monev,  both  from  thofe  who  were  bitten  by 
ftrpents,  and  from  thofe  who  were  dcfirous,  through  curiofitv, 
to  fee  them  handle  thefe  dangerous  animals. 

Beincj  born  in  the  kinodom  of  Santa-Fe,  belonginir  ta 
South  America,  I  had  often  heard  the  mhabitants  boalti  lo' 
of  the  great  ability  of  thefe  negroes,  whom  my  countrynicn 
call  empirics.  But  as  in  the  capital,  where  I  was  educatcii, 
which  lies  in  a  cold  diltritit,  there  arc  no  venomous  fcrpent?, 
I  had  no  opportunity  of  feeing  any  till  the  year  1788,  when, 
being  at  JSJargerita,  I  heard  of  a  flave  who  had  a  great  re- 
putation as  being  invulnerable  to  ferpcnts,  and  who  belonged 
to  a  gentleman  of  that  place.  As  I  was  refolved  to  cxamme 
Jiim  mvfclf,  I  becjied  his  mafter  to  fend  for  him,  with  a  iuf- 
ficient  proviliou  of  ferpents ;  which  he  readily  confcntcd 
to  do. 

On  the  30th  of  Mav,  the  fame  year,  the  negro  came  to 
the  houfe  where  I  refided  with  one  of  the  moll  venomous 
ferpcnts  of  the  country,  which  he  had  put  into  a  calabafh  ; 
a  kind  of  veiiel  employed  by  thcle  people  for  the  fame  piu'- 
pofes  as  bottles  are  employed  in  Europe.  Having  informed 
him  that  I  was  defirous  of  feeing  a  fpecimen  of  his  talents, 
he  replied  tliat  he  was  ready  to  gratify  my  curiofitv,  and, 
taking  the  Icrpcnt  from  the 'calabaHi,  handled  it  with  fo 
much  confidence  and  compofure,  that  I  imagined  he  had 
previoufly  deprived  it  of  its  teeth  tliat  contained  the  poifon. 
1  therefore  caufed  him  to  open  its.  mouth :  but  I  faw  that  it 
itill  had  its  teeth  :  and  was  convinced  that  the  negro  poffeffed 
feme  fecret  for  foothing  it,  for  it  appcarAl  as  tame  and  harni- 
lefs  as  the  molt  innocent  animal  could  liave  been.  After  a 
long  converfation  with  the  negro,  of  whom  I  af^ed  feveral 
queftions,  to  which  he  gave  the  molt  pertinent  anfwcrs,  I 
informed  him  how  much  I  fhould  be  gratified  if  I  could  be 
enabled  to  handle  ferpents  with  the  famefecuritv;  and,  find- 
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in^  that  he  was  not  averfe  to  procure  me  that  ratisfaftion,  I 
oftered  him  a  rccompenfc,  with  which  he  fccmed  fatisfied. 
Next  morning  he  returned  with  the  leaves  of  the  plant  in 
quellion,  which  he  moiOened,  and,  having  bruilcd  them  in 
my  prefence,  made  me  drink  two  large  fpoonfuls  of  the  juice. 

He  then  made  three  incifions  l)et\vcen  my  fingers  in  each 
hand,  in  which  he  inoculated  me  with  the  fame  juice :  he 
performed  a  fimihir  operatioii  on  each  foot,  and  on  each  fide 
of  my  bread.  When  ihefe  operations  were  finilhed  he  in- 
formed me  that  I  might  lay  hold  of  the  ferpent,  I  made 
feveral  obfervations-to  him  in  regard  to  the  difagrocable  con- 
fequenccs  to  be  apprehended  in  cafe  I  (liould  be  bit  by  the 
animal ;  but  finding  that  he  feemed  confident  in  his  (kill, 
I  refolved  to  take  it  into  my  hands  without  any  fear;  which 
I  did  feveral  tinu-s,  the  anima,!  never  making  the  leaft  attempt 
to  do  me  any  injury.  One  of  the  individuals,  liowever,  who 
were  in  the  houle,  being  deiirous  to  run  the  fajne  rill',  was 
bit  by  the  ferpent  the  iecond  time  he  took  it  in  his  hand; 
but  without  any  further  inconvenience  than  a  flight  inflam- 
mation in  the  part. 

Two  of  my  domefiics  who  had  been  alfo  inoculated,  en- 
couraged by  this  firfi:  attempt,  went  out  into  the  fields  and 
foon  brought  with  ihem  another  kind  of  ferpent,  equally  ve-. 
nomous,  without  fuftaining  any  hurt  from  it.  In  a  word,  I 
have  caught  feveral  fince  that  time  without  any  other  pre- 
paration than  that  of  having  drunk  a  little  juice  of  the  ifejuco. 
^ji  guaco;  and  after  repeating  thele  trials,  either  on  my- 
felf  or  mv  domcliics,  and  aUvavs  with  the  completeft  fuc- 
cefs,  I  refolved,  in  1791,  to  give  a  memoir  on  this  remarkable 
antidote  in  a  periodical  paper  publiflicd  everv  week  at  ^^anta- 
Fe.  1  added  a  dcfcription  of  the  plant,  and  every  thing  that 
appeared  to  me  neceifarv  for  rendering  public  and  general 
this  difcovery  fo  ufeful  to  mankind.  An  account  of  all  my 
experiments,  and  of  the  perlons  who  were  prefent,  will  be 
found  in  that  paper,  dated  Sept.  30,  1791. 

I  fhall  here  only  oblcrve,  that  the  tradition  current  among 
the  Indians  and  negroes  ol  the  vice-roylhip  of  Santa-1'e,  re- 
fpe6ling  the  manner  in  which  the  virtue  of  this  plant  w^as 
difcovered,  is  as  follows: — A  bird  of  the  kite  kind,  defcribed 
by  Catclby  under  the  name  of  the  Jerpetii-bazi'k,  feeds  chiefly 
upon  fnakcs,in  the  hot  and  temperate  regions  of  that  part  of 
America.  ,  This  bird  has  a  monoionous  cry,  fometimes  very 
difagreeable  bv  iis  repetition,  which  imitates  the  articulated 
word  guaco,  on  which  account  tlie  inhabitants  have  given  it 
that  name ;  and  thcfe  people  fav,  that  when  it  cries  it  is  to 
call  forth  the  ierpent?,  over  w'hich  it  excrcifes  a  certain  kind 
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ofduthoritv.  They  add  other  extravagant  fables:  but  it  is 
certain  tiWt  the  guaco  purfues  them  wherever  it  finds 4hem  ; 
and  that  the  Indians  and  negroes,  who  Ipend  the  greater  part 
of  their  lime  in  the  forefts  and  open  fields,  aflcrt,  that  to  take 
tlieni  with  more  fafetj-  they  prepare  themfelvcs  by  eating 
lome  leaves  of  the  plant  in  qucftion.  'I'his  may  be  true ; 
they  may  have  diicoveird  the  virtue  of  it,  and  experienced  it 
with  fuccefs.  In  this  cafe,  as  in  many  others,  tlie  inilinft  of 
animals  has  been  of  ufe  to  us. 

In  regard  to  the  plant,  its  genus  has  not  yet  been 
clafled  in  -any  book  of  botany  I  have  ever  feen ;  and  for 
that  reafon  I  (hall  venture  to  give  a  defcriplion  of  it  as 
well  as  I  can,  taking  advantage  of  the  memoir  above  men- 
tioned. The  root  is  fibrous,  and  extends  in  every  direc- 
tion. The  lleni  is  ftraight,  perfectly  eylindric  when  the 
plant  i*3  tender,  but  when  old  becomes  pentagonal,  that  is  to 
fay,  acquires  falient  angles.  The  leaves  which  grow  on  the 
flem  ftand  oppofite  to  each  other;  are  ih aped  like  a  heart; 
have  a  dark  green  colour  intermixed  with  violet ;  are  fmooth 
on  the  lower  fide,  rough  on  the  upper,  and  fomewhat  vel- 
vety:  its  corymbiferous  flowers  are  yellow,  flofculous,  and 
have  four  fleurons  in  each  common  calyx.  The  corolla  is 
nionopetalous,  infundibuliform,  with  five  indentations;  and 
contains  five  (lamina,  united  by  antherae  in  the  form  of  cy- 
linders, which  embrace  the  ftyle.  The  ftyle  has  a  ftigma 
deeply  divided,  and  the  calvx  contains  feveral  broad  feeds, 
each  with  a  filkv  aigrette. 

The  plant  is  vivacious,  and  is  found  in  the  hot  and  tem- 
perate regions  of  tlie  vice-rov(hin  of  Santa-P'e;  it  is,  in  ge- 
neral, fond  of  growing  on  the  borders  of  rivulets  and  in  (hady 
places,  rather  than  in  the  open  plains.  Nature  has  not  pro- 
duced it  in  the  elevated  or  cold  dillrifts  of  this  continent; 
and  for  this  reafon,  no  doubt,  that  its  virtue  would  be  ufelefs, 
as  there  are  no  venomous  ferpents  but  in  the  countries  where 
it  grows. 


V^III.  Acamnt  of  a  fingiilar  Method  of  hunting  IVild  Swine 
in  the  Ijland  of  Sumatra.  By  Mr,  John,  Mifjionary  at 
Tranquebar  *. 

ITrfliiquelnr,  Feb.  10,  I797. 
N  the  kingdom  of  Siak,  in  the  ifiand  of  Sumatra,  which 
lies  oppofite  to  Malacca,  tliere  are  two  kinds  of  wild  fwine  : 
one  kind  live  in  the  forefts  on  roots  and  fruit;  their  flefli  is 
*  From    Dn    G^fi'ltfcbaJ't   Naturf.rjihcnder   Frcunile  %n   Bcilin    Ntiie 
iV'-.-y;-.";;,  vol.ii. 
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exceedingly  well  tafted,  but  they  are  not  numerous.  The 
other  kind  frequent  the  impcncirablc  buflies  and  marflies  on 
the  fca  coaft,  where  they  live  on  crabs  and  roots.  Thev  are 
not  fo  large  as  the  European  fwine,  are  of  a  grayer  colour, 
and  keep  in  large  herds.  Tiie  latter,  at  certain  periods  of  the 
year,  in  herds  of  fometiir.es  a  thcnifand,  fwim  from  the  one 
iide  of  the  river  Siak  to  the  other,  at  its  mouth,  which  is 
three  or  four  miles  in  breadth,  and  return  to  the  former  at 
l>atcd  periods.  This  palTage  takes  place  alfo  in  the  fmall 
iflands,  by  their  fwimming  from  the  one  to  the  other.  On 
fuch  occaiions,  thefe  fvCine  are  hunted  by  a  tribe  of  the  Ma- 
lays, wlio  are  not  Mahometans  but  heathen?,  and  who  are 
held  in  great  contempt  by  the  other  Malays,  who  will  neither 
luffer  them  to  inhabit  among  them  nor  to  approach  them. 
On  this  account  they  were  obliged  formerly  to  live  mere  at> 
fea  than  on  land,  in  fmall  boats  covered  with  mats,  until  the 
king  of  Siak  lately  permitted  them  to  eftabliih  themfelvcs  ii\ 
the  uninhabited  diftricls  on  the  fea  coalt.  They  are  called 
in  the  Malay  language  the  Salett'ians^  and  by  the  Dutch  the 
Lard  Malays.  They  are  better  made  and  of  a  brighter 
colour  than  the  other  Malays;  have  only  one  wife  each, 
whereas  it  is  well  known  that  the  other  Malays  admit  of 
polvgamy. 

The  women  are  faid  to  be  remarkably  well  made,  and  to 
retain  their  charms  much  longer  than  thofe  among  the  other 
Malays  and  inhabitants  of  the  fea  coaft ;  fo  that  at  the  ao^e 
of  forty" they  look  as  well  as  the  latter  at  twenty.  They  go 
half  naked,  and  wear  only  a  piece  of  cloth  wrapped  round 
their  loins,  which  hangs  down  to  their  knee.  They  are 
much  addicted  to  ftrong  liquor,  particularly  arrac;  and  when 
they  fee  an  European  veffel,  their  firft  inquiry  is  after  that 
beverage,  for  which  and  tobacco  they  give?  every  iliing  they 
have,  and  fometimes  even  their  daughters  and  neareft  con- 
nections, to  be  kept  for  a  certain  time  as  fervants,  but  not 
flaves.  They  are  much  more  attached  to  the  Dutch  than  to 
any  other  nation,  and  have  the  greatefl:  intercourfe  with 
them.  They  are  much  afraid  of  other  nations,  and  particu- 
larly the  Malay  pirates,  beoaufe  the  latter  carry  them  away 
and  fell  them  as  (laves. 

On  fuch  occalions  they  defend  thcmfelves  with,  great 
bravery  by  means  of  flings,  with  which  they  hit  a  mark  very 
accurately  at  a  great  diftance.  They  can  ufe  alfo,  with  great 
dexterity,  a  fort  of  javelins  made  of  very  hard  wood,  w-ith 
which  they  can  firike  fifh  at  a  confiderable  diftance  at  the 
Surface  of  the  fea.  When  thefe  javelins  are  to  be  ufed  a^ainft 
rpbbers,  ihey  harden  the  points  of  them  in  the  fire,  and  dip 
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them  in  lemon  jiiicej  by  which  means  the  wounds  they  in- 
flict prove  highly  dangerous,  and  ofte]i  mortal. 

Some  of  the  Salettians  inhabit  allb  fcveral  fmall  iflands, 
not  frequented  by  the  other  Malays,  which  lie  in  the  ftraits 
of  Sinkapoor;  but  thefe  are  not  fo  civilized  as  thofe  who  live 
near  Siak,  and  often  while  out  fidiing,  or  huntins;  fwin.e, 
carry  off  many  Portuguefe  and  other  fifliermen,  whom  they 
fell  as  {laves. 

They  hunt  the  fwinc  at  fea  at  different  periods,  when  tliefe 
animals,  through  natural  inftincH,  emigrate  as  above  men- 
tioned. The  Salettians,  on  thele  occafions,  fmell  the  fwinc 
long  before  they  fee  them,  and  make  ready  their  boats. 
They  then  fend  out  their  dogs,  which  are  trauied  to  this 
kind  of  hunting,-  along  the  llrand,  where,  by  their  bark- 
ing, they  prevent  the  fwine  froni  getting  on  iliore  to 
conceal  themfelvcs  in  the  buflies.  During  the  paffagc,  the 
boars  go  firft,  and  are  followed  by  the  female  fwiiie  and  the 
young  ones,  all  in  rcoular  rows,  each  refting  its  fnout  on  the 
rump  of  the  one  before  it.  Thcfe  animals,  fwimniing  iu 
long  rows  clofe  to  each  other,  form  a  very  lingular  fpectacle. 

Ihe  Salettians,  men  and  women,  meet  thefe  fwine  ia 
their  fmall  flat  boats.  The  former  row,  and  throw  large 
mats,  made  of  the  long  leaves  of  the  pandaynus  odoratifjima, 
interwoven  through  each  other,  before  the  leader  of  each 
row  of  fwine,  which  (iill  continues  to  fwim  with  great 
(trcngth;  but,  foon  pudiiug  his  feet  into  the  mat,  gets  fo 
entangled  tliat  he  can  no  louger  move  them,  or  moves  them 
only  in  a  very  flow  manner.  The  red:  of  the  row,  however, 
are  neither  alarmed  nor  difconcerted,  but  keep  clofe  to  eacU 
other;  and  none  of  them  leave  the  row.  or  the  pofition  in 
which  they  are  placed.  The  Salettians  then  endeavour  to 
row  towards  them  in  a' lateral  dircftion  ;  and  the  bufinefs  of 
piercing  the  fwine  is  configned  chiefly  to  the  women,  each 
of  whom  is  armed  with  a  long  large  javelin,  in  the  form  of  a. 
fpontoon,  headed  with  iron,  and  with  which  thev  Itab  .as 
many  of  the  I'wine  as  they  can  reach,  alwavs  drawing  back 
the  weapon.  Befldes  this  inftrument,  they  have  alio  a 
number  of  fmalk  r  jiivelins,  about  fix  feet  in  leno:lh,  without 
iron  points,  which  they  carry  in  their  arms,  and  which  ihey 
throw  to  the  dilh-.p.ce  of  30  or  40  paces,  in  fiich  a  manner 
as  to  kill  thofe  which  they  cannot  reach  with  the  long  javelin. 
As  it  is  impoffible  for  them  to  throw  mals  before  all  the  rows, 
or  to  kill  all  the  fv.  ine  in  fo  fliort  a  time,  the  reft  of  thefe  ani- 
mals fwim  otf  in  eood  order,  and  in  regular  rows,  towards 
the  place  where  they  are  taught  by  inUin(St  that  thev  ihall 
lind  better  nouriihmcntj  and  for  this  time  efcape  the  danger 
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till  they  return  to  their  ufual  place  of  refidcncc.  "As  the 
fwine  which  have  been  pierced  float  ever\'  where  around, 
they  are  picked  up  and  put  into  larger  boats,  which  follow 
for  that  purpole. 

If  thcfc  hunters  fall  in  wiih  any  veflels  belonging  to  the 
Chincfe,  of  whom  a  great  many  are  fettled  at  Malacca,  and 
\vh()  on  luch  occafions  become  ready  purchafers  of  their 
booty,  they  fell  to  them  their  fwine,  and  receive  for  thofe 
that  have  an  inch  a,nd  a  half  thickiiefs  of  lard  on  the  breaft 
at  the  rate  of  a  piafter  a- piece.  It  may  readily  be  believed 
^hat  none  of  them  are  purchafed  by  the  Malays;  for,  being 
INIahomelans,  they  abhor  fwine's  flefl?,  and,  confequently, 
thefe  pagan  fwine-hunters;  to  whom  they  do  all  the  niifchief 
they  can,  by  deftroying  their  huts,  robbing  them  of  their  pro- 
perty, and  often  aitallinating  them,  without  ever  being  called 
to  an  account  bv  any  one  for  their  depredations. 

Of  the  fwine  which  they  cannot  fell,  they  firft  cut  off  the 
liead;  they  then  (kin  them  and  cut  them  up,  chiefly  for  the 
fake  of  the  lard,  but  fave  as  much  of  the  flefh  as  mav  be  ne- 
celTary  to  feed  their  dogs,  and  tiirow  the  reft  into  the  fca. 
Thev  then  row  their  boats,  laden  with  lard,  to  a  folitary 
place  on  the  eoaft  unfrequented  by  the  Mahometan  Malays, 
where  they  melt  the  lard,  and  preferve  the  grea(e  in  large 
earthen  velfels,  or  bojans,  which  are  manufactured  in  Siam. 
.This  greafe  they  fell  to  the  Maki  Chinefe;  and  it  is  ufed  not 
only  b\'  the  common  people  inftcad  of  butter,  as  long  as  it  is 
not  rancid,  which  is  feldom  the  cafe  in  Malacca,  but  alfo 
for  burning  in  their  lamps  inftcad  of  coco-nut  oil. 


IX.  Inquiries  into  Coloured  Lights  by  a  CoUalion  of  the  Ex- 
periments and  ObJervatiGJis  made  by  Sir  IJaac  Newton  on 
that  Subjr-^;  together  with  Jh7ne  additional  ones.  By 
GQvernor  P o  w  m  A  L  L  * . 

To  Mr.   Tilloch. 
SIK, 

SEND  you  my  paper  on  cohvred  /ight;  an  hypothetic 
theorem  inftitutcd  to  prove,  not- alVimiing  to  have  proved, 
that  there  is  but  one  prmiarv  colour  in  our  folar  fyftem,  and 
that  all  the  relt  in  the  prifmalic  image  are,  on  one  fide  of  the 
fcale,  only  gradations  of  that  colour  towards  pure  light;  and, 
on  the  other  fide  the  fcale,  merely  degradations  from  light 
towards  the  actual  abfence  of  it;  and  that  green  cxifts  only 
as  an  uiterniediate  compound  between  the  two. 
''*  Conirauuicai^d  bv  tlie  Author. 
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The  procefs-of  this  theorem  is  founded  on  the  experiments 
actually  made  by  Sir  Ifaac  Newton,  and  on  fome  further 
experiments  and  reafoning,  which  his  quarries  fusgeft. 

I  wifli  this  imperfedt  attempt  may  excite  fome  real  philo- 
fophers  to  take  up  this  point  of  inijuiry. 


IT  appearing  from  Dr.  Hcrfchel'.-?  obfcrvations,  publiflied 
in  the  Philofophical  Tranficlions  1796,  that  the  folar  hght 
does  not  proceed  from  the  fun  as  an  igneous  bodv,  but  appa- 
rently from  inflammable  and  inflamed  vapours  floating  on 
the  furface  of  its  atmoi'phere  ;  and  it  having  been  long  known 
that  this  white  lucid  lif:;ht  could  be  decompofed  into  a  num- 
ber of  coloured  rays,  each  homogeneous,  as  has  been  fup- 
pofed  ;  each  "  originally  endued,"  as  Sir  Ifaac  Newton  fays, 
"with  its  refpecfive  colour;"  or,  as  he  otherwifeexprefl'es  the 
fame  faft*,  "  with  that  which  each  is  originally  difpofed  to 
exhibit ;"  it  occurred  to  my  mind,  on  reading  this  in  the  year 
1797,  ^^^^  thefe  obfcrvations  of  Dr.  Herfchel,  if  finallv  found 
to  be  true  in  nature,  and  followed  up  by  an  induction  of 
combining  fafts,  might  lead  to  a  difcoverv  of  that  property  of 
light  which  hitiierto  appeared  to.  me  to  be  inexplicable,  at 
lead  unexplained,  viz.  that  every  the  minuteli  ray  of  which 
it  confilts  is  a  compound  of  feven,  or  three,  principal  primary 
homogeneous  coloured  rays,  each  originally  endued  with 
its  refpec^ive  colour,  as  conftituent  elements  of  this  lucid 
white  light. 

It  occurred  to  me,  that  I'l  Jimllar  coloured  lights,  arifmg 
from  the  aerial  inflamed  vapours,  or  flames  of  bodies  com- 
bured  in  our  terrellrial  atmofphere,  Ihould  be  found  to  obferve 
the  fame  refratlions,  and  by  thefe  refraclions,  as  they  never 
are  purely  homogeneous,  flioul^  in  their  decompolition  ob- 
ferve and  lye  afliected  bv  .'he  fame  laws  .as  operate  on  the  folar 
light :  the  folar  light  may,  by  direcl  analogy,  be  fuppofcd  to 
be  only  a  compound  of  inflamed  vapours  taking  the  refpec- 
tive  colours  of  their  flame,  and  being  endued  with  their  re- 
fpe(?i:ive  refraclions,  according  to  fuch  attractions  as  the  re- 
fpeclivefubftancesfrom  which  they  arife  are  liable  to.  Whilll 
I  confidered  this,  I  recollected  that  I  had  read  in,  and  learned 
from,  Sir  Ifaac  Newton,  fpeaking  of  flame,  according  to  an 
expreflion  which  he  ufed  at  that  time,  "  as  fmoke  red  hot," 
thatj  ^'  according  to  the  nature  of  the  fmoke,  the  flame  is  of 

*  There  are  ibme  phi^nometvi  in  the  different  colours  of  the  fixt  ftnrs 
which  kuni  to  indicate  that  the  coloured  lii^lit  ot  th;;it  ryltcm  may  differ 
fruiii  that  of  the  folar  one. 

varioud 
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various  colours,  as  that  of  fqlphur,  blur.;    that  of  copper 
opened  with  fublimate,  grtcn/''  &c. 

To  invefiigate  tliis  analoiify  accordine  as  the  various  lights 
which  coaie  to  our  fenfcs  prcfeiil  thcnifclvcs  to  us,  I  here 
directed  my  inquiry,  lit,  To  li'arn  what  colours  the  various 
inflamed  vapours  of  terrcdrial  bo(Hcs  conibured  in  our  atnio- 
fpherc  throw  out  •-  adly,  Whether  thcfc  colours  were  homo- 
geneous 5  and  if  not,  3(ilv,  How  far  they  obferved  fuch  fiiui- 
lar  refraftions  in  their  decompofition  as  the  folar  light  doth. 
From  tlie  ground  of  a  fpeculative  opinion,  which  I  have  lon^ 
entertained  in  my  own  mind,  that,  although  the  white  lucid 
liffht  of  the  fun  is  only  a  compound,  yet  light  as  light  exifts  in 
a  lucid,  homogeneous,  elementary,  while  and  uncompound- 
ed  ftate,  and  only  becomes  othevwife  by  mixing  or  palling 
through  oxygenous  and  other  airs,  or  fuch  vapours  as  refult 
from  combu'tion,  and,  by  beinsi;  fulVufed  vVith  the  colours  fur- 
nifted  bv  thei'e,  becomes  lefs  and  Icfs  pure,  and,  confequenlly, 
tainted  with  colours.  I  aj^plied  my  obfervaiions  firft  to  the 
elcftric  fpark.  From  the  in<iant3nc>-;us  and  tranficut  nature 
of  this  light,  the  decoiTipofition' could  not  be  examined  :  it  is 
known,  however,  that  ele6triclight  palled  through  an  exhaufted 
receiver  exhibits  tremulous  rays  of  various  colours  fomewhat 
limilar  to  the  aurora  hnrealis ;  fo  tliat  it  comes  out  that  this 
light  is  a  compound.  The  next  light  which  met  my  attention 
was  that  of  the  fparks  of  iron  deflagrated  in  vital  air.  Although 
I  could  not  examine  this  by  experiment  for  t!ic  fame  reafon 
as  before,  vet  I  mav  venture  to  pronounce  that,  this  being 
nothing  but  the  white  heai  of  fufed  iron,  it  mult  be  a  com- 
pound light.  The  next  was  the  very  brilliant  light  of  phof- 
phorus  burnt  in  vital  air,  fo  blaainiily  bright,  that  no  eye 
ran  Hand  the  firlt  llrokc  of  it.  The  next  was  the  lucid 
light  of  camnhor  inflan)ed  by  fpirlt  of  wine,  whofe  blue 
may  be  funpofed,  in  fome  degree,  to  tinge  the  brilliancy  of 
the  white :  thcfe  decompofed  into  a  faint  fpcttrum  of  the 
principal  colours.  The  next  was  the  light  of  fpermaceti 
burnt  in  Arganu's  lamp,  wherein  the  fmoke  is  m  great 
meafure  confumed.  This  was  faid  by  Dr.  Franklin  to  come 
the  ncarcft  to  day-light  of  any  other  lerreflrial  light.  This 
dccompofes  into  red  and  yellow,  fomewhat  greenifli  as  it 
runs  into  the  blue.  Tlie  flanic  of  wax  w'as  the  next  light: 
this  has  a  fufTufion  of  yellow,  and  decompofes  into  a  red  and 
greenifli  yellow  and  blue.  The  flame  of  tallow  was  the  next, 
which  sir  Ifaac  Newton  calls  yellow  :  this  decompofed  into 
a  red,  a  blueifli  green,  and  blue. 

From  tlie  ground  of  a  reafon  which  will  be  given  below, 

"1  be<zaa 
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T  began  in  examining  coloured  lights  by  that  of  red-hot  iron  ** 
This  viewed  Uiroagh  a  prifm  decompofed  into  a  deeply 
tinged  red,  and  a  deep  blueifli- green  only;  the  gradations  of 
blue,  if  they  are  not  abforbed  in  the  deep  green,  are  fo  ra- 
pidlv  abforbed  in  darknefs  as  to  be  hardly  if  at  all  vifil)le. 

I  had  read  in  Lavoifier  of  a  red  Hght,  but  was  not  able  to 
afcertain  the  fatt :  fome  time  after,  I  met  with  a  paflage 
in  a  tranflated  edition  of  Lavoifier,  inferted  by  the  editor, 
wherein  he  mentions  an  example  of  a  red  light  produced  by 
the  vapour  of  ftronlian  inflamed  by  fpirits  of  wine,  and  rc- 
prefents  it  of  a  deep  blood  colour.  \\\  trials  which  I  had  an 
opportunity  of  feeing,  and  of  making  myfelf,  this  light,  which, 
mixed  with  the  inflamed  vapour,  appeared  to  my  eye  to  ci^'e 
out  a  light  bv  intermitting  flalhcs  tinged  with  rather  a  car- 
mine red ;  and  I  learn  that  nitrate  of  Itrontian  gives  to  the 
flame  of  fpirit  of  wine  a  bright  carmine  red.  Dr.  Gibbesf 
iliowcd  me  another  inftance  of  muriate  of  Itrontian  giving  a 
fuffufion  of  red  to  the  flame  of  fpirit  of  wine.  Nitrate  of 
litne,  formed  into  the  fait  called  Baldwin's  phofphorus,  does 
the  fame. 

I  am  taught  that  nitre,  diflillcd  with  half  its  weight  of  ful- 
phur,  gives  o.  rellozuX  acid  liquor  y\^\dang  red  fumes. 

Hydrogen  and  carbon,  united  with  oxygen  in  the  con- 
tlituent  parts  of  animals  and  with  azote  in  vegetables, 
form  oil  and  fat :  the  flame  of  thefe  is  yellow  or  yel- 
hntifli,  as  the  flame  of  fulphuric  and  bituminous  bodies  is 
blue  fuftufed  with  grpcn  ;  the  yellow  of  the  former  runs  into 
rcddifli  fumes,  the  blue  of  the  latter  into  greenifli  fumes. 
The  oleaginous  parts  of  bitumens  being  yellow,  explains  the 
reafon  why  their  blue  flame  is  difpofed  to  green.  Verdegris 
inflamed  with  fpirit  of  wine  gives  out  a  green  flame;  but 
this  decompofes  into  a  red  and  blue,  with  an  intermediate 
blue-green. 

Although  thefe  coloured  flames  and  vapours  are  not  ho- 
mogeneous, yet  they  obferve,  according  to  various  attractions 
which  the  aeriform  fubftances,  their  refpe^tive  bales,  are  lia- 
ble to,  the  fame  laws  of  refraction  and  decompofition  as  the 
folar  light  doth,  the  primary  colours  of  which  are  not  them- 
felves  homoo-eneous. 

o 

*  AJthough  there  is  no  decided  flame  in  this  cafe,  yet  whoever  views 
a  piece  of  red-hot  iron  along  its  fides  will  fee  a  waving  ireinulous  rapour. 

t  I  beg  here  to  acknowledge  the  obligations  I  recLived  from  Dr.  Gibbcs, 
in  the  arrangeinents  of  any  itJatters  connedtcd  with  chemiliry  which  1  had 
occafion  to  refer  to.  '  ,       • ' 

I  It  may  be  worth  noticing,  by  the  by,  that  as  this  yellow  liquor  gives, 
in  its  aeriform  fraic,  a  red  fume;  fofi'lphur,  yeliow  in'us-folid  futm,  givts 
out,  in  its  aeriform  ftate,  a  bi'jc  tlaine. 

ki 
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As  fubftanccs  acidified  by  oxygen  "  differ  from  each  oUier 
only  according  to  the  feveral  natures  of  tlie  oxygenated  or 
acidified  bafes,"  why  may  not  this  be  the  cafe  ot  coloured 
flame  or  vapour  ?  Their  colour  t/i^irj  o;^/)/  according  to  the 
nature  of  the  bafes  thus  illuminated  by  their  combination 
with  light. 

In  examining  and  obferving  upon  thefe  fa6ls  *,  both  by 
prifms  and  lenses,  \n  this  comparative  view,  it  appeared  thele 
terreftrial  coloured  Hames  and  aeriform  vapours  combured  in 
^our  atmofpheric  air,  obfcrve  the  fame  laws  of  refraction  and 
decompofition  as  the  folar  light  in  every  Inftance  which  can 
be  brought  under  experiment.  And  that,*  as  the  folar  Hght 
proceeds  from  inflamed  vapour  on  the  "furface  of  the  fun's 
atmofphcre,  as  Dr.  Herfchel  Itates,  this  folar  light  mufl:  arife 
from  vapours  having  fimilar  bafes  as  thefe  tcrrellrial  coloured 
lights  have,  allowing  for  an  apparent  different  purity;  and  muft, 
having  the  fame  properties,  be  of  the  fame  nature.  So  that, 
although  the  folar  light,  coming  to  our  fight  in  its  compound 
itate,  is  a  bright  lucid  light;  yet,  being  decompofed  by  tiie 
different  refiraclions,  which  the  feveral  fubflances  or  bafesf* 
from  which  it  proceeds  are  liable  to,  it  is  refolved,  exailly  as 
tlie  terreftrial  lights  above  examined  are,  into  the  conftituent 
coloured  lights  which  the  feveral  bafes  give  out. 

I  will  not  venture,  on  the  ground  of  the  obfervations  ftated, 
and  on  the  reafoning  attached  to  them  as  above,  to  lay  it 
down  as  a  propofition  abfolutelv  proved;  but  will  hazard f 
it  as  a  quaere,  open  to  further  inveftigation. 

Mav  not  the  fun,  an  imignited  body,  and  fimilar  to  our 
terrefirial  globe  in  all  its  external  appearances,  (but  poffibly 
of  variety  in  its  mineralogy,)  prodticc  an  atmofphere  of  more 

*  It  is  hardly  worth  winlc  to  dcfcribe  thif  method  I  obfervcd  to  do  this, 
yet  it  may  not  be  amifs.  1  had  prepareti  a  tall  long  box,  painted  black  on 
the  infide,  with  a  flidirg  door  in  the  front,  in  which  was  bored  a  hole 
about  half  an  inch  diameter  :  the  ufe  of  this  Aiding  door  was  to  raife  or 
lower  the  hole  to  the  height  of  the  colcjured  lii^ht  which  I  had  occafion  to 
try.  There  was  alio  a  door  on  the  fide  by  which  to  put  in  the  lights,  and 
a  valve  at  the  top  to  let  out  the  Imoke  when  1  fliould  obferve  that  it  af- 
fetl^d  the  light.  By  applying  a  prifm  to  this  hole,  1  obtained  from  all  the 
lights,  except  the  blue,  3  prifmatic  fpedrum  ;  the  ligl'.t  of  the  blue  was  fo 
weak,  that  J  could  not  nbtiin  a  fpctuum  from  it  coming  through  the  hole  ; 
I  therefore  drew  up  the  fliding-door  entirely,  and  fo  turning  the  prifm  as 
to  direft  the  refracted  rays  duwji  upon  the  ground  near  under  the  table  on 
V  hich  the  box  Itood,  and  into  the  dark,  obtained,  yet  miperfeclly,  the  fpes- 
trum  above  noticed.  By  lenses  applied  to  tiie  hole,  the  diricrences  of  the 
difterent  focuses  were  as  the  refiattioni  mverlely. 

t  This  I  Uated  to  Dr.  Htifchel  by  letter,  dated  March  17,  1707  ;  and 
had  afteiward  a  converfation  with  him  at  Slough,  on  this  fubjetl  of  the 
coloAircd  jLivs  of  the  folar  l)ght. 

fublimed 
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fubllmed  and  purer  vapours  than  our  earth  does;  and  fo  ex- 
hibit purer  and  more  homogeneous  coloured  hghts  lh-in  the 
terrellrial  inflamed  vapours  do,  although  in  every  other  re- 
fpect  of  a  fimilar  nature?  May  not  this  explain  the  reafori 
whv  fome  of  the  fixed  liars,  alio  funs,  appear  of  a  green  or 
red  colour?  for,  if  their  bodies  confift  of  a  difi'erent  mine- 
ralogv,  and  the  vapours  of  their  atmofpheres  be  thus  difpofed 
to  throw  out  difi'erent,  as  for  inftance  green  and  red  lights,  in 
a  greater  proportion  than  the  other  colours,  they  will  thus, 
ofcourfe,  have  this  or  that  appearance  of  being  green  or  red; 
which  is  a  known  plioenomenou.  Nay,  even  the  white  lucid 
light  of  the  fun,  apart  all  confederation  of  circumftances  which 
may  cl^cA  it  as  it  comes  through  ouratmofphere,  gives  out  at 
times  a  Ibmewhat  dilferently  fufllifed  white,  according  as  this 
or  that  conftituent  of  its  compound  light  may  be  in  a  greater 
or  lefs  proportion. 

May  not  the  moon,  producing  an  ntmofpherevifible  where 
no  light  of  the  fun  can  reach,  and  therefore  not  a  refleoled 
light,  pofiefs,  as  a  planet,  an  atmofphere  very  different  from 
what  thofe  funs  produce,  perhaps  of  a  phofphorefcent  nature,  - 
which  exifts  with  little  heat?  And  niay  not  the  \ilible 
atmofphere  of  Venus,  confilting  of  enlightened  vapouTs,  be  of 
the  fame  fort  ?  I  will  flrengthen  the  propofition  of  this  quEre 
from  the  opinion  of  Dr.  Hcrfchel  on  this  planet:  "  It  cannot 
Ihine  (he  lay<),  by  a  borrowed  light,  fo  that  this  faint  illu- 
mination mult  denote  fome  -phofphoric  quality  in  the  atmo- 
fphere of  Venus." 

Thus  far  I  proceed  in  my  refearches  on  the  ground  of  the 
folar  light  being  a  compound  of  various  rays,  1  uppofed  to  be 
originally  dilpofed  to  exhibit  feven  or  three  primary  colours  ; 
which  colours  are  alio  iuppofed  to  be  homogeneous.  A  doubt, 
however,  has  always  occurred  to  me,  firft,  whether  this  opi- 
nion of  the  homogeneity  of  the  feven  primary  colours  be 
founded  in  fact:  and,  in  the  courfe  of  ejcamining  this  firfl 
doubt,  a  further  doubt  arifes,  whether  there  Axtt  feven  or  only 
ihrce  principal  colours,  as  Sir  Ifaac  Newton  expreffes  it;  or 
whether  there  be  more  than  tzi'o,  and  perhaps  not  more  than 
cne.  Stating  then  what  follows  as  a  doubt  followed  up  bv 
inveftigation,  it  appears  to  me,  that  the  fpace  which  each 
prifmatic  primary  colour  (as  it  is  called)  takes  in  the  prifmatic 
fpe6lrum,  has  not  one  6nly  angle  of  refraction  within  its  ex- 
tent, but  a  fuccedive  feries  of  angles  of  refra6lion,  and  a  fuc- 
ceflive  feries  *|  of  innumerable  circular  or  orbicular  images  of 
the  fun  (as  Sir  Ifaac  Newton  Itates  the  fact),  fo  clofely  Inter- 

*  Optics,  expcriiRcnt  5,  f.  32.  Fak  Eg.  15.  plate  3.  of  book  i.  part  i. 
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feeling  each  olhcr,  that  the  point  of  interfe<J^Ion  is  hardly 
perceptible  to  a  common  eve  utiaflTidcdj  if  at  all.  Although, 
therefore,  the  centres  of  thefe  circles  may  approach  to  each 
other  at  an  intinitcly  fmall  diOance ;  yet  they  arc  placed  under 
different  reflations,  and  mull:,  ofcourfe,  give  a  fuccccding 
tint  more  refrafted  than  the  preceding :  and  as  thus  through- 
out the  fpace  of  the  commonly  called  homogeneous  colour,  fo 
jiiaft  the  indifcriminate  feries  ot  refra6lions,  and  of  the  inler- 
fe6ling  images  of  the  fun,  proceed  gradathn,  and  not  per 
Jaltum,  into  the  next  fpace  of  the  next  primary  colour;  and 
lo  through  that  into  the  next ;  and  in  like  manner  throughout 
the  whole.  The  angle  of  rcfradlion  at  the  point  where  the 
fpace  in  the  fpctStrum,  which  contains  the  red,  is  fuppofed  to 
end,  exceeds  that  which  is  on  the  outfide  of  the  fame  fpace, 
where  it  commences,  in  a  much  greater  de2:rec  than  it  doth  the' 
next  contiguous  and  continuous  feries  of  angles  of  refraftion  of 
thefpace  which  contains  the  orange.  And  the  fame  holds  good 
of  the  laf:  angle  of  refraelion  at  the  point  where  the  orange 
ends,  or  is  fuppofed  to  end,  and  where  the  yellow  com- 
mences, or  is  fuppofed  to  commence ;  and  fo  through  all  the 
gradations  of  colour^.  Sir  Ifaac  Newton,  in  the  hypothefis 
of  his  theorem  inltituted  for  experiment,  fo  ftates  it.'  AS 
therefore  the  angles  of  refraclion  at  the  centres  of  the!  innu- 
merable* circles  or  orbicular  images  of  the  fun  in  the  prif-^ 
matic  fpeftrum,  as  ftated  by  Sir  Ifaac  Newton,  which  form 
any  one  of  the  principal  colours,  homogeneous  as  ihcy  have 
been  called,  thus  differ  in  their  degrees,  fo  muft  the  tints  in 
each  fuch  colour  difl'er  in  a  feries  of  gradations ;  ancl  cannot 
therefore,  however  they  may  to  a  tranfient  or  undifvrimi- 
nating  view  appear,  be  abfolutely  homogeneous  :  "  for,  the 
li^ht  which  I  here  call  homogeneous  (fays  Sir  ifaac  Newton) 
being  not  hemogeneal,  there  ought  to  arife  fomc  little  change 
of  colours  from  its  heterogeneity  j.'"'  The  redy  bv  fuch  a  fuc- 
ceflive  feries  of  tints,  is  heightened  towards  and  expanded 
into  the  orange',  theorange,  by  a  like  fucceffion  of  tints,  into 
the  yellow;  and  the  yellow,  in  like  panner,  into  the  white. 

As  thefe  coloured  lights  on  this  end  of  the  fpeftrum 
heighten  bv  gradations  of  tints  more  and  more  illumined, 
as  if  purging  themfelves  from  the  fufFufion  of  colour  into 
pure  light :  fo  the  blues  at  the  other  end  of  the  fpeetrum,  by 
a  like  gradation  of  tints,  or  rather  hues,  deeper  and  deeper, 
weaker  and  weaker,  go  off  into  darknefs,  in  **  a  continued 
feries,  according  to  their  degree  of  refrangibility  4." 

*  f^.'clc  fig.  I;,  of  pli.tv'  3.  I  oik  i.  part  i.  Nev/roi/s  Optics. 

•f  Newton's  Opt'cs,  look  i.  p^rt  xii.  piop.  II.  p.  167.  • 

*  Nevvtonrs  Opiics,  p.  31. 

6  Having 


l^etu  Comhinai'ion  difcoveted  in  Zaffer.  49 

Having  thus  ftated  the  idea  of  the  fucceffive  gradations  of 
the  prifmatic  colours,  contrary  to  what  is  commonly  fup- 
pofed,  of  each  bein?  homogeneous;  let  us  now  refer  to  the 
fa£l,  as  it  actually  exifts.  But  before  we  examine  the  two 
gradations  here  flated  of  the  red  and  blue  (if  blue  be  a  co- 
lour), we  will  examine  the  intermed'uite  green. 
[To  be  continued.] 


X.  On  a  new  Comhhiatlon  difcovered  in  'Laffer,  which  Bru- 
gnatelli  cunfidered  as  the  Cohaltic  Acid.  By  C  Dar- 
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'RUGNATELLT,  In  a  paper  ptiblifhed  in  the  A/males 
de  Chirnie  for  the  month  of  Pluviofe,  year  8,  mentions  fe- 
veral  experiments  on  zaffer,  or  the  gray  oxide  of  cobalt,  in 
which  he  thought  he  had  difcovered  a  new  acid.  J  (hall 
give  an  account  of  fome  of  thefe  experiments,  and  alfo  of 
the  properties  afcribed  to  his  cobaltic  acid. 

Having  fuffered  zaffer  to  remain  fome  time  with  ammonia, 
after  a  few  days  digeftion  in  the  fun,  he  obtained  a  red  liquor 
known  under  the  name  of  amrnormire  of  cobalt^  which  he 
filtered,  and  evaporated  to  drynefs.  The  concrete  refiduum 
obtained  appeared  to  him  to  be  compofed  of  two  diftin6l  fub- 
ftances;  one  of  a  dark  red,  and  the  other  of  a  pale  yellowifh 
colour.  The  red  part  diffolved  in  water,  and  the  yellowifh 
remained  in  the  filter.  This  refiduum  he  found  to  be  pure 
oxide  of  cobalt.  The  part  foluble  in  water  was  evaporated, 
and  depofited,  on  cooling,  fome  fmall  cryftals,  which  iJru- 
gnatelli  found  to  be  a  combination  of  the  new  cobaltic  acid 
vvith  ammonia.  The  fupernatant  liquor  ftill  poffeffed  an 
evident  character  of  acidity. 

The  author  obferves,  that  his  acid  could  be  obtained  co- 
loured or  without  colour,  according  to  the  means  employed 
to  obtain  it.  When  the  evaporations  are  effected  by  means 
of  fire,  thev  leave  a  refiduum,  which,  when  diffolved  in  water, 
gives  cobaltic  acid  ahnoft  colourlefs  ;  while  thofe  effedled  iii 
The  fun  give  it  always  more  or  lefs  red.  Brugnatelli,  de- 
firous  to  afcertain  whether  his  acid  was  formed  during  the 
operation  of  which  I  here  fpeak,  or  whether  it  exifted  quite 
formed  in  the  zaffer,  boiled  for  twenty-four  hours  fix  pounds 
of  this  fubdance  in  eicrht  pounds  of  water.  He  filtered  the 
liquor  while  warm,  and  then  caufed  it  to  evaporate.     When 
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reduced  to  one-half  it  became  turbid:  the  evaporation  being 
continued  till  there  remained  only  one-third  of  the  liquid, 
it  was  taken  from  the  fire,  and  it  then  depofited  a  white 
matter,  which  was  colle6led  on  the  filter.  The  liquor  which 
pafled  through  had  a  yellow  colour  and  a  taile  fcnfibly  acid, 
and  exhibited  the  fame  phjenomcna  in  every  thing  as  the 
cobaltic  acid  obtained  by  the  procefs  before  indicated. 

The  following  are  fonie  of  its  properties,  which  Brugnatelli 
confiders  as  chara6leriflic : 

ift,  It  precipitates  a  folution  of  filver. 

ad.  It  precipitates  lime  water  in  a  white  coagulum,  info- 
luble  in  water  and  in  excefs  of  acid. 

3d,  It  can  be  feparated  by  alcohol  from  its  aqueous  folution. 

4th,  It  precipitates  acctite  and  muriate  of  barytes. 

I  fliall  now  defciibe  the  experiments  I  made  on  this  fub- 
]e6t,  and  I  fubmit  the  confequenccs  I  have  deduced  from 
them  to  the  examination  of  the  Inflitute. 

Exp.  I.  I  formed  aramoniure  of  cobalt  by  fuffering  am- 
monia to  macerate,  in  the  fuii,  over  zaffer.  I  took  care  to 
ftir  the  mixture,  which  was  contained  in  a  matrafs :  it  foon 
aflumed  a  red  colour,  and,  forty-eight  hours  after,  a  bright 
red  colour.  I  remarkex.1  in  this  liquid  a  pretty  abundant 
cryftallization  under  the  form  of  white  and  brilliant  needles*. 
This  cryftallization  was  permanent  until  the  fun  had  again 
heated  the  liquid.  It  then  difappeared,  and  diflblved  in  the 
liquor.  In  this  ftate  the  ammoniure  of  cobalt  was  filtered, 
and  put  into  a  retort :  as  it  was  heated  it  aflumed  a  violet  red 
cclour,  which  became  darker  till  it  aflumed  a  beautiful  recj 
wine  colour.  When  the  greater  part  of  the  ammonia  was 
evaporated  the  mixture  acquired  a  greenifh  colour,  and,  by 
reft,  there  was  precipitated  a  matter  of  the  fame  colour  aS' 
the  folution.  The  liquid  being  then  filtered  while  warm, 
and  evaporated  to  drynefs,  there  were  obtained  the  rudiments 
of  cryftals,  the  form  of  which  could  not  be  determined. 
White  and  brilliant  particles  were  remarked.  The  reft  of 
the  matter  had  a  yellowifli  colour.  I  poured  water  over  this 
refiduum,  ftirring  it  with  a  platina  fpatula.  The  part  leaft 
coloured  diffolved  entirely,  and  communicated  to  the  water 
a  iiraw  colour.  This  liquor  was  acid,  and  pofliffed  fonie  of 
the  properties  announced  by  Brugnatelli.  I  fliall  defcribe 
hereafter  the  experiments  to  which  I  fubje£led  it,  and  the 
refults  of  which,  carefully  examined,  prove  that  it  was  not 
an  acid  formed  by  cobalt.  The  two  refiduums  obtained  in 
this  experiment,  one  of  a  green  and  the  other  of  a  yellowifli 
colour,  were  foimd  not  to  be  pure  oxide  of  cobalt,  a-^Brugna- 
ici!l  fays,  but  a  combination  of  that  oxide  with  arfeiiic  acid. 
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VjXp.  IT.  Having  prepared  a  new  quantity  of  ammoniure 
of  cobalt,  as  in  the  firll  experiment,  1  fubjeiSled  it  to  fj)on- 
taneous  evaporation  in  a  place  where  the  fun  accelerated  tlie 
volatilization  of  the-  ammonia.  In  proportion  as  the  liquid 
evaporated,  there  was  precipitated  a  flaky  matter  of  a  whitilh 
rofe  colour,  which  fenfibly  increal'ed  till  the  ammonia  was 
evaporated.  The  liquor  emitted  no  odour,  but  it  had  re- 
tained a  fufficiently  beautiful  rofe  colour.  The  liquor  was 
again  evaporated  to  drynefs,  and  the  remaining  matter  was 
diflblved  in  diftilled  water.  This  fokuion,  of  a  light  rofe  co- 
lour, was  acid,  and  poireiTed  the  properties  of  the  acid  obtained 
in  the  firft  experiment. 

The  refiduum  left  on  the  filter  was  carefully  examined,  and 
found  to  be  arfeniate  of  cobalt. 

jEjr/>.  III.  I  took,  as  the  author  of  the  memoir  did  himfelf, 
a  kilogramme  of  zafl'er,  which  was  reduced  to  an  impalpable 
powder.  I  boiled  it,  for  half  an  hour,  in  three  litres  of  di- 
ftilled water.  The  liquor,  which  I  filtered  while  warm,  had 
a  light  colour  and  a  fenfible  favour;  and,  being  evaporated  in 
a  porcelain  capfule,  the  liquid,  towards  the  end  of  the  opera- 
tion, became  turbid.  I  then  continued  till  there  remained  only 
about  a  he6logramme  of  the  liquor.  By  cooling  I  obtained 
a  cryftallization  in  needles.  Having  filtered  the  mixtures, 
ftirring  them,  the  cryftals  remained  on  the  filter,  and  the  fu- 
pernatant  liquor  paflTed  through,  very  tranfparent,  of  a  bright 
yellow  colour.  Brugnatelli,  in  making  this  experiment,  did 
not  remark  the  cryftallization  ;  he  only  obferved  a  white 
matter,  which  affumed  a  rofe  colour  by  coming  into  contact 
with  the  air,  and  which  he  found  to  be  oxide  of  cobalt.  The 
needle-formed  cryftallization  which  I  obtained  produced,  as 
foon  as  it  was  heated,  a  confiderable  difengagement  of  arfenic. 
When  carefully  examined  it  was  found  to  be  arfeniate  of 
cobalt,  and  not  pure  oxide,  as  had  been  announced.  The 
fait  is  of  little  importance,  no  doubt,  in  regard  to  the  dif- 
covery  of  Brugnatelli :  but  it  mav  fcrve  to  fupport  my  opi- 
nion, if  the  refults  of  my  experiments  were  not  more  than 
Sufficient  to  prove  that  the  cobaltic  acid  does  not  exift. 

The  liquors  of  the  firft,  fecond,  and  third  experiments, 
found  to  be  acid,  and  of  the  fame  nature,  were  fubjetifed  to 
the  following  proofs,  and  comparatively  with  the  arlcnic  acid: 

I  ft.  This  liquor  was  precipitated  of  a  yellow  colour,  like 
that  of  orpiment  or  fulphuret  of  arfenic,  by  fulphurated  hy- 
drogen and  alkaline  hydrofulphurets.  This  precipitate  was 
indeed  fulphuret  of  arfenic,  and  not  fulphur  precipitated,  as 
believed  by  Brugnatelli. 

ad.  It  precipitates  ammoniure  of  copper  of  a  blueifb  green. 
D «  Th!$ 
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This  propcrtv  is  that  of  tlic  arfcnic  acid.  This  combination 
is  known  under  the  name  of  arf,niate  of  copper. 

3d,  Sulphate  of  copper  mixed  witli  this  lijpior  gives  a  pre- 
cipitate of  the  fame  colour  as  the  ammoniure  of  that  metal. 
'Jlie  arfenious  acid  poiTelTcs  this  property  alfo,  though  not  in 
fo  high  a  degree  as  the  pretended  cobaltic  acid;  but  a  fimilar 
precij^itate  may  be  obtained  by  making  ufe  of  artificial  arfeni- 
ate  of  cobalt.  The  refulis  then  are  The  fame:  no  difference 
can  be  perceived  between  them. 

4th,  It  precipitates  nitrate  of  filver  white.  The  arfenic 
acid  pofleffes  this  property. 

5ih,  It  precipitates  nitrate  of  mercurv  of  a  ftraw  colour. 
It  is  well  known  that  the  arfenic  acid  exhibits  the  fame  phae- 
nomcnon. 

6th,  It  precipitates  lime  water  in  a  white  coagulum  in- 
foliible  in  water,  but  not  infoluble  in  excefs  of  acid,  as  Bru- 
gnutelli  fays;  lince  it,  indeed,  redifl'olves  with  the  fame  facility 
in  the  pretended  cobaltic  acid  as  in  the  arfenic  acid.  The 
error  of  Brugnatelli,  in  my  opinion,  arofe  from  hits  not  having 
employed  a  fufficient  quantity  of  acid. 

7th,  It  precipitates  acetite  and  muriate  of  barytes.  I  af- 
fured  myfelf  that  this  precipitation  arofe  from  fome  atoms  of 
fulphuric  acid  contained  in  the  acid  called  cobaltic.  The 
arleniatc  of  cobalt  alfo  difguifes  its  folutions. 

8th,  ^^'ilh  tincture  of  galls  newly  made  it  forms  an  abun- 
dant yellowilh  precipitate.  It  is  well  known  that  the  arfenic 
acid  produces  the  fiime  pha^nomenon. 

9th,  This  laft  experiment  feems  to  have  been  confidered 
by  Brusxnatelli  as  the  molt  charaoleriftic  of  his  cobaltic  acid: 
he  obferved  that  alcohol  feparated  his  folution  from  its  aque- 
ous folution,  and  the  arfenic  acid,  dilfolved  in  alcohol,  pof- 
feiVed  the  fame  property:  by  thefe  procelTes  he  obtained  his 
concrete  acid.  This  property  of  the  cobaltic  acid  at  firft 
afioniflied  me;  but,  prefuming  that  I  might  find  an  explana- 
tion of  it  bv  examining  the  acid  thus  precipitated,  I  fubjected 
it  to  the  following  experiments : 

I.  When  heated  on  charcoal  at  the  flame  of  the  blowpipe 
it  emitted  white  vapours,  which  were  evidently  arfenic. 

II.  A  fmali  portion,  heated  with  borax,  communicated  to 
it  a  violet  colour. 

III.  This  acid,  being  precipitated  only  by  alcohol,  I  exa- 
mined the  liquor  after  tuning  feparated  it  by  the  filter.  Sul- 
phurated hydrogen  produced  in  it  an  abundant  yellow  preci- 
pitate, found  to  be  fulphuret  of  arfenic. 

IV.  The  acid^  when  feparated,  \va3  fcarcely  foluble  in 
water. 

V.  When 
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V.  When  mixed  with  fome  drops  of  arfenic  acid,  it  dii- 
folved  coinpletelv,  and  reappeared  with  its  firll  properties. 

After  thefe  trials  I  conchided  that  the  acid  of  Brugnatelli 
could  be  only  arfeniate  of  cobalt  diirolved  in  excels  of  acid. 

To  afcerta'in  this,  I  dillolved  pure  oxide  of  cobalt  in  arfenic 
acid.  I  evaporated  the  folution  to  drynefs,  and  added  to  the 
refiduuni  di (tilled  water.  After  Itirring  the  mixture,  it  was 
filtered.  The  liquid  obtained  had  a'light  rofe  colour,  and 
poflefled  all  the  properties  of  the  cobaltic  acid. 

This  liquor,  mixed  with  alcohol,  was  abundantly  precipi- 
tated :  this  precipitate,  when  collefted,  exhibited  all  the  phae- 
nomena  obferved  in  concrete  cobaltic  acid. 

It  appears  then  certain,  from  the  refults  here  given,  that 
no  cobaltic  acid  exifts:  that  the  combination  of  the  arfenic 
acid  and  the  oxide  of  cobalt  led  Brugnatelli  into  an  error, 
fmce  it  is  this  combination  with  excefs  of  acid  that  is  ex- 
traiiled  from  zaifer  by  the  means  defcribed  in  that  memoir. 


XI.    Method  of  viahing  Lime  crjfalUze.      By  Tkomms- 

DORFF*. 

J.  HE  cryftallizable  quality  of  lime  was  firft  difcovered  by 
Schaub.  Bucholz  obtained  alfo  very  beautiful  cryftals  of  this 
earth  by  boiling  it  with  its  muriate.  I  have  verified  this  dif- 
coverv,  and  have  found  that  cryftallized  lime  may  be  obtained 
as  well  in  winter  as  in  fummer,  only  that  the  fi\lt  prepared 
during  the  former  fcafon  is  in  larger  ;ind  longer  cryftals.  To 
obtain  ihefe  cryftals,  boil  any  quantity,  at  ple:tfare,  of  muriate 
of  lime  with  a  fourth  part,^  or  lefs,  ^  caultic  lime,  and  con- 
centrate it,  if  in  winter,  till  a  drop  of  the  ley,  made  to  fall 
on  a  cold  ftone,  atTames  the  confiftence  of  fyrup  without 
cryrtallizing  or  becoming  fixed.  The  matter  is  then  to 
be  filtered  through  a  piece  of  clofc  cloth  extended  above 
an  earthen  or  porcelain  capfule,  which  muft  be  covered  after 
filtration  by  a  fimilar  capfule  or  a  wooden  lid,  in  order  that 
the  matter  mav  cool  as  llowly  as  poflible.  In  this  manner 
mav  be  obtained  very  long  but  very  fine  cryftals  of  lime, 
which  it  is  ncceflarv  to  wafh  in  alcohol  in  order  to  free 
them  from  the  adhering  muriate.  This  operation  cannot  be 
undertaken  with  Icfs  than  fome  pounds  of  the  muriate  of 
lime.  It  is  well  known  that,  when  muriate  of  ammonia  is 
diftilled  with  excefs  of  lime  to  decompofition,  a  part  of  the 
refiduum  adheres  fo  flrongly  to  the  veflTel  that  it  is  almoft 
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impoflible  to  detach  it  by  foftening  it.  This  hard  mafs  is 
formed,  in  a  great  me&fure,  bv  the  lime  cryftallired  in  a 
confufed  manlier ;  which  it  is  more  difficult  to  dilute  in  the 
vaier  than  the  fame  earth  in  powder,  or  very  much  divided. 


XII.  Tiefult  of  the  Ohfervations  of  the  nnv  Stiir,  difccz'ered 
on  the  sjl  cf  January  i8oi,  at  the  Royal  Ohjcri'atory  of 
Talermo.     ^  Joseph  PlAZZi,  Dircdor  oj the  Ohferiia- 

iory  * . 
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.AVING  been  engaged  for  nine  years  in  verifying  the 
pofitions  of  the  ftars  as  coliecled  in  the  catalogues  ot  va- 
rious aftronomers,  I  was  fearching,  on  the  ift  of  January 
1,801,  among  many  others,  for  the  87th  in  the  catalogue  of 
the  zodiacal  ilars  of  the  abbe  De  la  Caille,  when  I  ol)ferA'ed 
that  this  (tar  was  preceded  by  another,  which,  according  to 
my  ufual  cuftom,  I  wiflied  to  obferve  alfo,  efpccially  as  it  did 
not  interrupt  the  principal  obfervation.  Its  light  was  fome- 
what  faint,  and  in  colour  refembled  that  of  Jupiter,  but  like 
that  of  many  others  which  in  regard  to  their  magnitude  are 
ufually  placed  in  the  eighth  clafs.  At  that  time  no  doubt 
arofe  in  reo;ard  to  the  nature  of  it;  but  on  the  evening  of 
the  2d,  having  repeated  my  obfervations,  and  finding  that 
thev  did  not  correfpond  either  in  time  or  zenith  diftance, 
I  fufpefted  that  fome  error  had  been  committed  in  my  ob- 
fervations on  the  preceding  day.  1  then  began  to  entertain 
fqme  idea  that  it  might  perhaps  be  a  new  Aar.  In  the  even- 
ing of  the  3d  my  conje(rt\ire  was  confirmed,  as  I  afifured  my- 
felf  that  it  was  not  a  fixed  ftar.  Hoxvever,  before  I  would 
fpeak  of  it,  I  waited  till  the  evening  of  the  4th,  on  which  I 
had  the  fatisfiftion  of  finding  that  it  had  moved  according 
to  the  fame  laws  which  it  had  obferved  on  the  preceding 
days.  From  the  4th  to  the  loth  the  fky  was  ovcrcaft :  on 
the  evening  of  the  10th  it  appeared  to  me  in  the  telefcope, 
accompanied  by  four  others  nearly  of  the  fame  magnitude. 
Being  (lill  uncertain  in  regard  to  the  nature  of  the  new  ftar, 
I  obferved  them  all  as  well  as  polhble,  and,  comparing  thefe 
obfervation?  with  others  which  I  made  on  the  evening  of 
the  nth,  I  cafily  diftinguiflied  the  new  one  from  the  rell  by 
its  motion,  I  was,  however,  exceedingly  anxious  to  fee  it 
when  not  on  the  meridian,  and  therefore  employed  myfelf 
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in  examining  and  contemplating  it  with  great  care;  but, 
notwithftanding  all  my  exertions,  and  thofe  made  by  my 
afliftants  Cacciatore  and  Carioti,  both-  poflefling  excellent 
fight,  and  accuftomed  to  viewing  the  heavens  with  a  night 
telefcope  and  an  achromatic  of  four  inches  aperture,  it  was 
not  poflible  to  diftinguifh  it  from  many  others  by  which 
it  was  furrounded.  I  was  therefore  obliged  to  be  contented 
with  feeing  it  on  the  meridian  for  the  fhort  fpace  of  about 
two  minutes,  that  is,  during  the  time  it  employed  to  pafs 
over  the  field  of  the  telefcope ;  the  other  obfervations,  made 
at  the  fame  time,  not  permitting  me  to  remove  the  inftru- 
ment  from  its  pofition.  To  render  thefe  obfervations,  how- 
ever, more  certain,  while  it  was  obferved  by  myfelf  with  a 
circle,  it  was  obferved  at  the  fame  time  by  Carioti  with  a 
tranfit  inftrument.  In  this  manner,  the  heavens  being  con- 
flantly  nebulous,  and  often  obfcured  by  thick  clouds,  our 
obfervations  were  interrupted  till  the  nth  of  February;  after 
which  the  ftar  having  approached  very  near  to  the  fun,  it  was 
no  longer  poffible  to  fee  it  at  the  time  of  its  pafling  the  me- 
ridian. I  refoived  then  to  fearch  for  it  bevond  the  meridian 
by  the  means  of  azimuths;  but  having  fallen  ill  on  the  13th 
of  February,  I  was  not  able  to  make  any  further  obfervations. 
Thofe,  however,  which  have  been  made,  though  not  at  the 
neceffary  diftance  to  afcertain  the  real  path  which  this  ftar 
purfues  in  the  heavens,  are  fuflScient,  as  far  as  I  am  able  to 
judge,  to  make  known,  with  certainty,  the  nature  of  it;  as 
may  be  feen  by  the  refults  I  have  deduced  from  them. 

The  magnifying  power  of  the  telefcope  of  the  circle  was  50, 
and  thatot  the  telefcope  of  the  tranfit  inllrument  80;  whence 
it  was  judged  by  Carioti  that  the  new  flar  is  of  the  7th  or 
8th  magnitude. 

II.  Combining  in  a  parabola  the  two  obfervations  of  the 
ift  and  ipth'of  January  with  the  third  of  the  nth  of  Fe- 
bruary, which  were  very  good,  I  find  the  following  refults  : 
Perihelion  -  -  -  4^    5°  28'  36'' 

Long.  8  -  -  -219    43      o 

Inclination  -  -  -  10    34     o 

Log.  difi;.  of  the  perihelion  -  0'37 13077 

Pauage  of  the  perihelion  July  1801  -  3*^985 

As  thefe  elements,  however,  did  not  agree  with  other  ob- 
fervations, I  tried  another  parabola  combining  other  obferva- 
tions, and  experienced  the  fame  difiiculties.  Reflefting  after- 
wards, that  to  make  the  two  obfervations,  that  of  the  ift  of 
January  and  that  of  the  nth  of  February,  agree,  it  was  ne- 
ceflary  to  fuppofe  o"z6  of  difference  between  the  radius  veftor 
correfponding  to  the  firft,  and  the  other  correfponding  to  the 
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fecond,  I  dtfcribed  mechanically  my  firft  parabola  ;  and  ap- 
plying to  it  the  longitudes  and  latitudes  thus  calculated  and 
obferveJ,  it  was  eaiy  for  me  to  afcertain  that  the  motion  of 
this  ftar  could  not,  indeed,  be  reprefented  in  the  arc  of  a  pa- 
rabola fuch  as  is  nearly  defcribed  by  comets. 

III.  From  parabolic  hvpothefes  I  proceeded  to  circular, 
and,  having  made  a  tew  fuppoiilions,  I  found  two  radii,  viz. 
2*7067  and  3-6862,  with  each  of  which  the  obfervations 
could  be  reprefented  much  better  than  with  any  parabola ; 
for,  as  the  planets  defcribe  ellipfes  more  or  lefs  eccentric, 
and  not  circles,  it  is  to  be  fuppofed  that  our  planet  will  not 
deviate  from  this  law.  I  ought  therefore  to  have  continued 
my  calculations  on  anellipfis;  but  as  the  obferved  arc  was 
very  fniall,  the  refults  would  have  been  uncertain,  and  the 
labour  tedious  and  painful.  On  this  account  I  preferred  the 
circle,  efpecially  as  the  elements  obtained  from  the  ellipfe  to 
determine  the  place  of  this  ftar  do  not  appear  to  me  to  be 
more  certain  than  thofe  afforded  by  the  circle. 

IV.  On  the  loth  of  January  the  ftar,  from  being  retro- 
grade, became  dire6l.  Setting  out,  therefore,  from  the  ob- 
fervations of  this  day,  I  endeavoured  to  find  its  elongation 
while  ftationary,  which  was  4"  4^^;  whence  we  have  for  mean 
radius  of  its  orbit  2'y352.  But  the  difference  between  this 
radius  and  the  other,  obtained  by  the  motion  of  the  (^ar  be- 
tween the  ift  of  January  and  the  nth  of  February,  feems  to 
indicate  a  great  eccentricity,  whereas  the  feries  of  the  ob- 
fervations feeni;;  rather  to  indicate  that  the  eccentricity  ought 
to  be  fmall :  on  the  other  hand,  the  diameter,  deduced  from 
the  elongation  of  a  planet  while  ftationary,  can  never  be  very 
exaft,  and  particiilarly  in  the  prL-fent  cafe. 

V.  During  the  firft  obfervations,  bringing  the  ftar  under 
the  horizontal  thread  of  the  telefcope,  it  remained,  as  it 
were,  entirely  covered ;  and,  as  the  thread  fubtends  to  the 
eye  an  angle  of  about  6",  I  judged  the  diameter  of  the  ftar 
to  be  fomewhat  greater,  that  is  to  fav,  y^\  During  the  laft 
obfervations  I  was  not  able  to  form  any  judgment  oTits  dia- 
meter, on  account  of  the  darkened  ftate  of  the  atmofphere. 

VI.    RESULTS. 

Radius  of  the  orbit  _  >  ,  2'6853' 

Motion  in  the  orbit  from  January  ift  to 

Februar)-  ijth  -  -  9°     3^  29*7" 

Epoch  1 80 1  -  -  2'     8    46    22 

]^^otion  in  100  days  -  -  o    23      6    33 '7 

Longitude  Q  -  -  2    20    46    48 

lucUnation  of  the  orbit         -  -  10   51    12 
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Mean  dlftance  deduced  from  the  time  of 

being  llationary  -  -  2*935* 

Tropical    revolution,   deduced   from   the 

mean  diftance  according  to  the  law  of 

Kepler  -  -  years    ^'o^ 

Sidereal  revolution  from  the  motion  in  the 

orbit  ^  w  days  16^8*27 

Apparent  diameter  at  the  diftance  of  the 

earth  from  the  fun  -  -  19" 

Magnitude,  i\6.  that  of  our  earth, 
Oppofition,  about  the  ift  of  March  1802. 

VII.  Table  of  the  Mean  Time,  Right  Afcenfion,  and 
Declination  of  the  new  Star  as  obferved  ;  together  with 
the  Longitude  of  the  Sun,  and  the  Logarithm  of  its  Di- 
ftance from  the  Earth. 


Tt-n 

L"£.  DiiUnce 

oftJIe 
Month. 

I 

ThouMn^ths 

of 

of  rhc  Djv  in 
mean  Time. 

Right  Ascension. 

Declination. 

Sun's  Plice. 

®from  Q 

^635 

SI'  47' 

48-7" 

15'  37' 

'43-5"  N 

9S  ii<!   l'33-i' 

9,991617 

2 

3606 

43 

27'7; 

41 

5-5 

12     *  3i'7 

9,992629 

3 

3577 

39 

36:: 

44 

31-6 

13     3  30-2 

9,991641 

4 

3547 

35 

47-2 

47 

57-6 

14    4  29*0 

9,992652 

ro 

3378 

23 

15: 

r6     10 

32-0 

20   10  2q'5 

9,992768 

ir 

33$o 

22 

26-0 

14 

30,  eft. 

21   ri  295 

9.992794 

•^ 

13 

3295 

22 

34$ 

22 

49-5 

23   14  28-0 

9,992848 

fti 

14 

3268 

22 

ss-^ 

27 
40 

5-7 

24   14  -7*3 

9,992882 

i  " 

17 
18 

27 
28 

35" 

13*0 

•;<; 

45  =  ' 

19 

31.^6 

3i 

2*2 

49 

i6-i 

29    :9   14*1 

9,993060 

Zl 

3084 

38 

34"o 

.58 

3S*9 

10       I   21     2*5 

9»993i5* 

2Z 

3059 

42 

21*3 

17       3 

i8-5 

2  21  55-1 

9,993196 

23 

3033 

46 

43  "5 

8 

5-5 

3  22  46-4 

9,993242 

*4 

51 

45:: 

" 

28 

2909 

5»     '3 

33-3 

3'- 

54-1 

8  26  45-5 

9>99352a 

30 

2860 

27 

2'r 

43 

II"0 

10  28   IO-6 

9*993645 

3^ 

a- 

3' 

2837 

34 
41 

i8-8 
48-0: 

48 

53 

21-5 

36s 

11  28  55'5 

12  29  36'6 

9,993708 
9.993773 

I 

2813 

2 

2789 

49 

45 '9 

58 

57-5 

13  30  17-0 

9,993851 

^ 

4 

53       7 

45- 

S 

n 

5 

2719 

15 

40-5 

18     15 

i-o 

16  3a  13-9 

9,994083 

^ 

S 

2650 

44 

37'S 

31 

23-2 

19   35      2*2 

9,994328 

II 

2583 

54     i^ 

25-1 

47 

S8-8N 

22  ^5  4i'3    9,994.588  1 

N.  B.  The  obfervations  marked  with  two  points  (:)  are  a  little  doubt- 
ful; thofe  marked  with  (::^  very  uiKcnain. 
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VIII.  Table  of  the  Geocentric  Longitudes  and  Latitudes  of 
the  new  Star,  both  by  Obfervation  and  Calculation  j  to- 
gether with  their  Differences. 


Das 

.fthc 

Ceocentrie 

Lon;;tuii«. 

Differ.     1 

r.e^cnrtjc 

tjtitM'lf . 

D.ffcc. 

Month. 

Observe. 

Calcatoc. 

1 

Cbtrnaf.        1 

CllcolK- 

I 

I*»3°22'58-5" 

1S23«  21' 59-2" 

-:9-i", 

3«  6'  32-4" 

3«   6' 50-2" 

+  17-8' 

2 

19  44-'8 

18   40-2 

-64-6  1 

z  13-1 

2  17-7 

■».i6'6 

3 

i6  49-3 

15    471 

-62-2 

i  57  S8'9 

2    58     6-3 

*    74 

4 

14  i6-5 

13    18-9 

-57-6 

53  4+-S 

U  48 '4 

*    3-9 

10 

7  50'4 

8  25-7 

7   19*5 
7  4V4 

-39-9 
-42-3 

28    50-9 

28   -,i-8 

-19-1 

"ir  " 

I   n 

9  S^*^' 

9  3S-9 

-19-1 

16   49-0 

16    2I*0 

-280 

^     H 

12      1-5 

II   31-6 

-290 

12    471 

12  a3*» 

-a3'9 

^     19 

25  49"4 

25  5i"S 

+    21 

I  SI  28-3 

S3     >'3 

— a7'o 

ai 

34  21  S 

34  2r4 

4.    1-6 

45  58*9 

45  3»'6 

-27-3 

22 

39     I -8 

39     6-7 

-f-    4-9 

42  187 

4«   51*3 

-274 

'3 

44  Ts-6 

44  17-4 

+    iS 

38  39-2 

38   12-3 

—  26-9 

i8 

24      15    Ib-O 

24       15    2S-I 

-I-  ii-r 

ac  58-7 

20  32-0 

-26-7 

30 
51 

30     5-4 
3S     S-6 

30    23-0 

38,  10-5 

-♦- 1""6 

14     5'3 

13  43'5 

10    22*4 

-2I-ii 

4-  I  1*9 

10  45'o 

-a2-6 

7      ^ 

46  I9'6 

46  3S-0 

+  18-4 

7  23-8 

7     3-6 

—  20'2 

a*       2 

54  55-6 

55    12-8 

+  17-2 

4    o"7 

3  47-^ 

-13-7 

is     3 

-  25     22  43-5 

25       22    52-S 

+    9-3 

0  54  19*0 

0  54    9-6 

-   93 

1-^     * 

5?   '"'9 

53     15-6 

-   2-3 

44  427 

44  50"9 

+   8-2 

r  " 

aS     26  261 

26     26  a4-S  1-    1-3 

^?  47"9 

3  5   50"4 

■*•    2-5 

IX.  The  correfpondence  of  the  obferved  longitudes  of  this 
fiar  with  thofe  calculated  according  to  the  circular  hypothefis; 
its  motion  in  the  zodiac,  from  which  it  deviates  only  a  little 
in  its  greateft  latitudes ;  audits  pofition  between  Mars  and 
Jupiter ;  feem  to  leave  no  doubt  that  it  is  a  real  planet,  and, 
in  all  probability,  the  very  fame  deduced  from  calculation  in 
the  year  1772  by  profeffor  Bode,  and  announced  to  the  Aca- 
demy of  Sciences  of  Berlin.  That  it  was  not  then  obferved, 
though  the  zodiac  was  diligently  examined  by  the  bed  aftro- 
nomers,  ought  to  be  afcribed  chiefly,  in  my  opinion,  to  its 
fmallnefs  compared  with  its  diftance  from  the  earth  and  with 
its  greateft  latitudes;  though  it  is  not  improbable  that  it  was 
feen  by  the  abbe  De  la  Caille  or  Tobias  Meyer.  In  the  ca- 
talogues of  the  ftars  made  by  thefe  two  aftronomers  there 
are  fome  obferved  only  once ;  which  I  have  not  been  able  to 
find,  though  I  fcarched  for  them  repeatedly  and  at  different 
times.  If  the  original  obfervations  of  Meyer  are  preferved 
at  Gottingen,  and  thofe  of  the  abbe  De  la  Caille  at  Paris, 
they  may  poffibly  be  yet  difcovered.  In  the  end  of  my  work 
on  the  pofition  of  the  fixed  ftars,  the  printing  of  which, 
through  the  munificence  of  our  gracious  fovereign,  is  already 
far  advanced,  there  will  be  given  a  catalogue  of  the  loft 
ftars,  by  which  this  refearch  will  be  greatly  faciUtated. 

X.  It 
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X.  Tt  is  the  opinion  of  manv  aftronomers,  and  I  am  in- 
clined to  as:;ree  with  them,  that  there  are  Icveral  other  pla- 
nets of  the  like  kind  ftill  undilcovered.  Bat  as  aftronomers 
either  feldom  obferve  ftars  bevond  the  7th  magnitude,  or  are 
fatisfied  with  obferving  them  once,  or  at  molt  twice,  there 
is  reafon  to  doubt  whether  thefe  planets  will  be  cafilv  difco- 
vered.  Had  I  not  been  accuftomed  to  obferve  ftars  four, 
five,  or  fix  times,  and  even  more,  I  ihould  certainly  not 
have  difcovered  the  one  in  queftion.  Re-examining,  as  was 
the  cafe,  after  a  long  time,  the  obfervations  of  the  ift  and 
ad  of  Januarv,  and  Hading  that  they  did  not  agree,  I  fliould 
have  fearched  in  the  fame  place  of  the  heavens  for  this  newr 
ftar,  and,  not  findincr  it,  fhould  have  clafled  it  among  the 
number  of  the  doubtful  ones ;  a  thing  I  have  been  too  oftea 
obliged  to  do  with  others,  the  obfervations  of  which  I  was 
prevented  from  continuing  by  the  inclemency  of  the  weather. 

XI.  Oriani,  Bode,  and  Von  Zach,  had  fcarcely  fecn  the 
obfervations  of  the  ift  and  23d  of  Januarv,  which  I  commu- 
nicated to  them  on  the  24th,    adding  at  the  fame  time  that 
on  the  loth  the  ftar  from  being  retrograde  had  become  direil:, 
when  they  were  of  opinion  that  it  was  a  new  planet ;  and 
they  next  concluded  that  its  elements  were  the  fame  as  thofe 
which  I  had  conjectured .    But  as  the  ftar  after  the  23d  began 
to  decreafe  fenfibly  in  mafrnitude  and  in  light,  being  uncer- 
tain whether  this  ought  to  be  afcribed  to  its  receding  rapidly 
from  the  earth,  or  rather  to  the   Hate  of  the  atmofphere, 
which  after  that  period  became  more  overcaft  and  oblcure ; 
I  began  to  entertain  fome  doubts  refpefting  its  nature,  and 
to  believe  that,  in  all  probability,  it  was  a  comet  and  not  a 
planet.     It  w^as  onlv  by  calculating  all  the  obfervations  that 
my  doribts  were  at  length  diffipated;  but,  on  account  of  other 
avocations  and  the  bad  ftate  of  my  health,  I  was  nf>t  then 
able  to  pav  proper  attention  to  them.     Finding  myfclf  fome- 
what  better  in  April,  I  refolved  to  calculate  my  obfervations; 
but  having  brought  on  a  fecond  indifpofilion  while  fixing  the 
meridian  of  the  metropolitan  church,  and  being  reduced  to 
a  weaker  ftatc  than  before ;  being  uncertain  at  what  time  I 
ihould  be  able  to  refunie  my  ftudies,  and  anxious  to  com- 
municate my  obfervations  to  the  above-mentioned  meritorious 
aftronomers,  I  tfanfmitted  them  to  Lalande  at  Paris,  Oriani 
at  Milan,  and  Bode  at  Berlin.     As  yet,  however,  I  have  re- 
ceived no  anfwer  but  from  Bode,  who,  on  feeing  my  further 
obfervations,  is  more  and  more  confirmed  in  his  firft  opinion, 
and  only  feems  a  little  furprifed  that,  as  I  w'as  much  inclined 
ia  my  firft  letter  to  Oriani  to-confider  my  new  ftar  as  a  planet, 

I  ibould 
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I  (hould  afterwards  have  confidered  it  rather  to  be  a  comet. 
But  had  I  communicated  to  him  alfo  the  circumftance  re- 
fpecling  the  diminution  of  its  Hght,  he  would,  perhaps,  have 
entertained  fome  doubts  of  the  lame  kind. 

XII.  As  this  ftar  has  not  been  lately  feen,  fome  doubt  will 
remain  in  regard  to  its  nature;  and  it  may  be  difficult  to 
difcover  it  again  on  account  of  the  uncertainty  of  the  ele- 
ments of  the  orbit  which  it  defcribes,  and  more  particularly 
its  very  fmall  fize.  At  prefent  it  remains  above  our  horizon 
the  greater  part  of  the  night,  being  in  the  fign  of  Cancer; 
but  it  is  at  too  confiderable  a  diftance  for  me  to  hope  that  I 
fhall  be  able  to  dillinguifli  it:  and,  on  the  other  hand,  I  am. 
deftitute  of  the  inftruments  neceffary  to  fearch  for  it,  with  any 
certainty,  out  of  the  meridian.  About  the  beginning  of  No- 
vember it  will  be  much  eafier  to  difcover  it;  and  as  the  firft 
days  of  March,  the  time  of  its  oppofition,  will  be  the  mod 
convenient  period  for  obferving  it  with  advantage,  I  entertain 
great  hope  that  it  will  not  elcape  the  refearch  of  aftronomers, 

XIII.  However,  whether  this  new  planet  be  found  again 
by  myfelf  or  by  any  other  ailronomer,  I  fhall  be  the  more 
gratified,  as,  after  the  example  of  a  Halley,  a  Hevelius,  a 
Bode,  and  a  Herfchel,  who  have  infcribed  in  the  heavens 
the  glorious  names  of  a  Charles  II.  a  Poniatowflci,  a  Fre- 
deric, and  a  George  III.  all  illuftrious  patrons  of  aflronomy, 
I  think  I  have  an  equal,  and  perhaps  ftronger  reafon,  for  in- 
fcribing  in  indelible  charafteis  that  of  the  auguft  and  mag- 
nanimous founder  of  this  obfervatory,  our  fovereign  Ferdi- 
nand, conjoined  with  that  of  the  indigenous  deity  of  this  part 
of  his  kingdom,  which  he  renders  more  lively  and  happy  by 
his  prefence.  I  have  therefore  informed  thofe  aftronomers 
who  are  mv  correfpondents  that  I  have  given  to  this  new  Rar 
the  name  of  Ceres  Ferdmandea. 

Ttliiiris  patriae  dutUira  a  Principe  nomen 
Allra  inter,  Siculis  fulfil  ab  axe  Ceres. 

Micbntl  AngeLus  Monti,  Scol.  Piar*. 

SUPPliEMENT, 

This  fliort  memoir  not  being  yet  publiflied,  I  (hail  here 
fiibjoin  the  fubftance  of  a  letter  which  I  received  from  my 
eftcemed  friend  Oriani,  dated  Milan,  July  25,  1801,  in  which 
he  conimunicates  to  me  the  refult  of  his  calculations,  accom- 
panied with  thofc  of  fome  other  aftronomers  who  have  done 
me  the  honour  to  emplov  their  talents  on  my  obfervations. 

Oriani,  who  calculated  in  a  parabola,  found 
8  -  -  -  -  aMi°  48' 

Inclination  -  -  -  9    33 

Perihelion 
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Perhielion  -  ^         -  -  4'  lo^  16' 

iDiftanceof  the  perihelion  -  -  ^*I045 

PaflTage  of  the  perihelion  June  1801  -  21-07 

Mr. found  alfo  in  a  parabola, 

Q  -  -  -  3'  ao°  50' 

Inclination  -  -  -  9    41 

Perihelion  -  -  -  -        4      8    38    25" 

Diftance  from  the  fun  -  -  2*21883 

PaflTage  of  the  perihelion  June  1801  SC*  19''  i"" 

The  difterence  of  the  three  paribolas  calculated  by  Oriani^ 

Mr.  ,  and  mvfelf,  none  of  which  reprefent  all  the 

obfervations,  contirni  flill  more  that  the  motion  of  this  ftar 
cannot  indeed  be  reprefented  in  a  parabolic  arc,  as  I  have 
faid  in  my  preceding  memoir. 

The  fame  perfon  who  calculated  the  fecond  parabola  tried 


to  make  the  obfervations  agree  with 

a  circle. 

His  elements 

are : 

Radius 

- 

- 

274 

Epoch  1801 

- 

- 

2' 

8'  i6'  30" 

©                 - 

- 

- 

2 

20    15     0 

Inclination 

- 

- 

0 

ir   21     0 

Sidereal  revolution 

. 

- 

years  4.^. 

In  this  circle  the 

errors  in 

excefs 

amount  to  2'  30'^,  and 

thofe  in  defeat  to  as 

much. 

Burckhardt  calculated  m  an 

ellipfe^ 

and  found : 

8                 - 

- 

- 

2' 

30°  58'  30" 

Inclination 

- 

- 

0 

10    47      0 

Aphelion 

- 

- 

2 

«    59   37 

Paflage  of  the  aphel 

ion  Jan.  1 

801 

- 

1-3328 

Eccentricity 

- 

- 

- 

0-0364 

Log.  of  the  greater 

emi-axis 

- 

0*4106586 

SideYeal  revolution 

- 

- 

years  4*13 

111  this  ellipfis  the  longitudes  and  latitudes  of  five  obferva- 
tions are  reprefented  preity  well,  there  being  only  the  differ- 
ence of  a  few  feconds  between  calculation  and  obfervation. 

The  allronomer  who  calculated  the  parabola  and  circle 
above  mentioned,  and  whofe  name  I  was  not  able  to  make 
out,  in  the  few  leaves  printed  in  German  with  which  Oriani 
favoured  me,  fufpc6led  that  there  might  have  been  fome  error 
in  the  copy  of  my  obfervations  tranfmitted  to  him.  This 
was  really  the  cafe  in  the  firll ;  but  I  afterwards  fent  another 
correfted  copy,  as  well  as  to  Lalande,  Oriani,  and  Bode, 
all  correfponding  exadlly  with  that  on  which  I  founded  my 
own  calculations. 

However,  that  my  exertions  may  correfpond  with  the  in- 

tereft  generally  taken  in  my  difcovery,  whatever  the  refult 

4  '  '  may 
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niav  be,  and  to  leave  no  doubt  in  regard  to  the  obfervatlons, 
I  have  again  examined  them  ;  and  in  fome  places  which 
were  rather  uncertain,  and  which  I  employed  in  my  firft 
calculations,  i  fubftituted  others.  I  have  alio  made  an  al- 
lowance for  the  deviation  of  the  inftruments,  and  em- 
ployed all  thofe  precautions  which- are  ufual  when  great 
precifioa  is  required.  The  refiilt  of  all  thefe  has  been  only 
'a  fmall  difference  in  fome  of  the  right  afcenfions,  which 
can  have  little  or  no  influence  on  the  ultimate  refults  of 
the  calculation,  and  for  which  reafon  I  did  not  think 
great  exadlnefs  neceffary  in  the  firft  redu6lions.  Accord- 
ing to  this  la  ft  rigorous  examination,  1*5'^  are  to  be  de- 
ducted from  the  firft  four  right  afcenfions,  and  1-5"  to  be 
added  to  thofe  of  the  icth,  nth,  14th,  19th,  21ft,  25d, 
28th,  30th,  and  31ft  of  January,  and  the  ift  of  February; 
and  3"  mufi  be  taken  from  thofe  of  the  5th  and  8th  of  Fe- 
bruary. With  the  tranfit  inftrument  the  obfervations  were 
made,  different  times,  with  all  the  five  threads ;  and  thefe  I 
always  preferred  to  thofe  made  with  the  circle.  1  ufed  thofe 
by  the  circle  when  I  failed  with  the  tranfit  inftrument ;  as 
on  the  firft  four  days;  and  on  the  13th  of  January,  when  the 
cbfervations  were  not  made  with  all  the  five  threads,  I  took 
a  mean  of  the  obfervations  made  with  the  circle,  and  another 
of  thofe  made  with  the  tranfit  inftrument.  The  difference 
between  thofe  with  the  former  inftrument  and  thofe  with  the 
latter,  was  never  greater  than  0'2  in  time,  except  on  the 
19th  of  Januarv,  when  I  found  1'  in  time  more  by  the 
circle.  In  regard  to  the  declinations,  I  have  found  no  cor- 
re6lions  to  be  made.  Should  anv  aftronomer,  for  his  greater 
fatisfaftion,  be  defirous  to  fee  the  original  obfervations,  I 
Ihall  be  happy  to  communicate  them  to  him.  They  will  be 
publifli-.'d  in  the  fixth  book  of  the  Specola  Ajlrono7nica,  toge- 
ther with  all  my  other  obfervations  made  fince  1794. 

XITI.  Hejie&ions  on  the  ne^-jj  Primary  Planet  fupfofed  to  exi/i 
betiuetn  Mars  and  Jupiter,  and  nozu  in  all  Probabilitjy  dif- 
covered.  By  Baron  VoN  Zach,  Lieutenant-Colond  ifi 
the  Serzjice  of  the  Duke  of  Saxe-  Gotha,  and  DireSor  of 
the  Ducal  Ohjcr-vatory  at  Seeherg  *. 

T 

i  HE  exiRence  of  a  primary  planet,  which,  on  accoimt  of 
the  faintiicfr;  of  its  light  and  fmall  fize  has  hitherto  remained 
undifcovered,  was,  as  far  as  I  know,  firft  conjectured,  or  at 

*  From  ^M-jf.at!irh  Corref^or.dev.z  zur  Bcfotderung  dtr  Evd-vnd  Him- 
fK!!Jkk?ids,  Juae  i.\iOi. 

leaft 
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leail  publicly  mentioned,  about  forty  years  ago  by  the  im- 
mortal Lambert.  In  his  Cofmological  Letters  on  the  Uni- 
verfe,  which  appeared  at  Augfburg  in  1761  *,  the  following 
remarkable  paffage  occurs  towards  the  end  of  the  firft  letter : 
"^  And  who  knows  whether  fome  planets  may  not  be  loll, 
from  the  wide  fpace  between  Mars  and  Jupiter  ?"  This  idea 
was  no  doubt  fuggefted  to  Lambert  by  comparing  the  dif- 
ferent diftances  of  the  planets ;  and  he  mull  foon  have  found 
that  the  diftance  between  Mars  and  Jupiter  is  too  great  in 
proportion  to  the  reft.  To  fill  up  this  vacancy  he  placed  in 
It  a  new  primary  planet ;  and  as  it  had  not  been  obferved 
during  the  courfe  of  two  centuries,  that  is,  fince  the  inven- 
tion of  the  telefcope,  he  fuppofes  it  to  have  been  torn  from 
the  powerful  influence  of  the  fun  by  a  deftruftive  comet, 
round  which  it  revolves  in  infinite  fpace  as  afatellite;  and 
concludes  with  this  obfervation:  *^  Is  the  cafe  the  fame 
among  the  celeftlal  bodies  as  on  the  earth,  that  the  ftronger 
exterminate  the  weaker ;  and,  are  Jupiter  and  Saturn  deftined 
merely  to  prey  upon  others?" 

What  might  tend  more  and  more  to  confirm  aftronomers 
in  the  idea  of  the  extftence  of  fuch  a  planet,  was  a  certain 
relation  which  they  had  obferved  in  regard  to  the  diftances  of 
the  fix  primary  planets  from  the  fun,  and  which  was  con-' 
firmed,  in  an  unexpected  manner,  by  a  feventh  primary 
planet  beyond  the  orbit  of  Saturn  difcovered  bv  Dr.  Herfchel 
m  1781.  This  remarkable  relation  was  firft  adopted  by  pro- 
feflbr  Bode  in  the  fecond  edition  of  his  Introdu6lion  to  the 
Knowledge  of  the  Starry  Heavens,  publiftied  in  1772,  from 
profeflbr  Tilius's  tranilation  of  Bonnet's  Contemplation  de  la 
Nature,  Amft.  1764.  To  reprefent  this  relation  by  fmall  num- 
bers, which  can  be  eafily  compared  if  the  diftance  of  Saturn 
from  the  fun  be  divided  into  100  equal  parts,  the  diftances 
of  the  planets  from  the  fun  in  fuch  parts  will  be  as  follows : 

1.  Mercury      -     4  fuch  parts  frcJm  the  q 

2.  Venus  -     4  +  3  =  7 

3.  Earth     -      -     4  +  2. 3  =  10 

4.  Mars     -      -     4  +  2.2.3  =  15 

5.  Hera  or  Juno     4  +  2.2.2.3  =  28 

6.  Jupiter         -44-3. 2. 2. 2. 3  =  52 

7.  Saturn    -     -    4  +  2.2.2.2.2.3  =  100 

8.  Uranus        -     4  +  2.2.2.2.2.2.3  =  195,  &c.  &c. 
or  more  generally  the  n^^  planet,  reckoning  from  the  fun,  is 

*  A  French  tranflation  of  thefe  letters,  by  Drtrquier  of  Touloufe,  was 
printed  at  Ararterd.im  in  i8ci  by  Hull't  van  Keuien,\vith  notes  refptfling 
the  lateft  dilVoveries  by  J.  M.  C.  Utcnhove,  of  Utrecht.  This  edition. 
v,as  undertaken  in  confequence  of  my  recomraendaticn. 

diftant 
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diftant  from  that  body  4.  +  (2         . 3  ] :  or,  if  we  exprefs,  as 

profeflTor  Wurm  has  done*,  the  mean  diftance  of  the  firft 
planet  by  a,  the  difference  between  the  diftance  of  the  firft 
and  fecond  by  ^,  and  the  mean  diftance  of  the  earth  from 
the  fun  by  J,  the  mean  diftance  of  the  n}^  planet  frdm  the 


fun  will  be  =  a  +  [z         .  b\. 


This  law  is  founded  on  no  known  theory,  at  leaft  it  has 
never  yet  been  demonftrated  mathematically,  and  is  merely 
deduced  efnpirically  from  iniahg'ical  conclujions.  In  no  fci- 
cnce  have  the  powers  of  the  human  mind,  merely  by  mathe- 
matical reafoning  and  the  acutencfs  of  geometrical  refle6lion, 
produced  fo  many,  fo  certain,  and  fo  pure  truths  as  in  aftro- 
nomy.  When  we  confider  the  immenfity  and  exahed  nature 
of  the  obje^ls  on  which  this  fcicnce  is  employed,  and  the 
infignificance  of  man  and  his  terreftrial  habitation,  together 
with  the  endlefs  variety  and  concatenation  of  the  celeftial 
phsenomena,  which  all  take  place  in  confequence  of  one 
general  very  fimple  law  of  nature,  that  of  gravity,  difFufed 
throughout  the  whole  creation ;  and  when  we  reflect  what 
abft:ruTe  mathematical  fonnulaj  and  methods  muft  be  invented 
to  fubje6l  thefe  fo  varioufly  combined  phaenomena  to  cal- 
culation, and  to  obtain  a  uniform  and  continual  correfpond- 
ence  of  thefe  calculations  with  what  aftually  takes  place  in 
the  heavens,  it  muft:  be  acknowledged,  that  no  fcience  does 
more  honour  to  the  human  genius;  that  in  no  fcience  have 
more  difcoveries  been  made  t7 /)riori;  and  that  no  fcience  is 
founded  on  more  incontrovertible  proofs  than  the  exalted 
fcience  of  aftronomyf . 

The  mathematical  aflronomers,  for  there  are  fome  who 
are  not  fo,  do  not  readily  adopt  any  thing  that  cannot  be 
mathematically  proved.  However  great,  therefore,  might  be 
the  probability  that  the  above-mentioned  relation,  in  regard 
to  the  diftances  of  the  planets,  taking  it  at  leaft  as  an  ap- 
proximation, exifted  in  nature,  there  were  aftronomers  who 
doubted  the  coufequences  of  this  undemonftrated  law,  and 
the  exiftence  of  an  invifible  planet  between  Mars  and  Jupiter. 

'*  Berlin  Aftron.  Jahre  Buche,  1790,  p.  168. 

f  La  Place,  that  eminent  analyft,  in  the  preface  to  his  exeellent  work, 
fpeaking  of  the  progrel's  of  the  modern  chcmiltry,  fays :  Et  ce  he  fera  qu'au 
moment  ou  les  loix  des  affinites  chimiqi;cs  ferunt  fufSlamment  obiervces, 
poury  appHquer  I'analyfc,  que  cette  fcience  (lachimie)  ar.raledegre  dc  per- 
fection auqucl  I'aftronomic  s'eft  eievee  par  la  decouverte  de  la  gravitatioa 
univerfclle.    T^eo^k  du  Mouvemeni  d  lU  la  Figure  elli^tiaue  da  PiandeSf 

It 
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It  is  worthy  of  remark,  that  the  aftronomers  of  no  nation 
but  Germany  adopted  this  conjefture  in  their  aftronomical 
books,  or  wrote  any  thing  on  the  fubje£l.  How  is  this  to 
be  accounted  for?  JDocs  the  fpirit  of  an  eminent  German, 
the  fpirit  of  a  Kepler,  Hill  hover  over  Germany  ?  I  do  not 
here  mean  to  affert  that  the  Germans  believed  uncondition- 
ally in  the  exittence  of  this  planet,  or  acknowledged  it  as 
proved.  Profeflbr  Bode  has  mentioned  it  in  all  his  valuable 
works  on  aftronomy,  and  in  all-  the  editions  of  them  publifhed 
fince  1772 ;  but  he  always  fpcaks  of  its  exigence  as  founded 
on  conjecture  or  analogy,  and  not  as  a  demonftrated  truth. 

About  fixteen  years  ago  I  emploxed  myfelf  in  analogical 
calculations  of  the  elements  of  the  orbit  of  this  latent  planet, 
as  may  be  feen  by  the  letters  T  wrote  to  profeflor  Bode  from 
Drefden,  in  September  1785,  which  were  printed  in  the  Berlin 
Aftronomical  Almanac  for  1789.  But  1  fpoke  of  thefe  re- 
fearches  as  mere  dreams,  and  called  mv  calculations  chimerical. 
1  even  ridiculed  them,  and  compared  them  to  the  refearches 
of  the  adepts  who  endeavour  to  find  the  art  of  gold-making. 
In  the  year  1798,  when,  in  confequcnce  of  Laiande's  vifit 
to  Gotha,  I  had  the  pleafure  of  leeing  my  highly  efteemcd 
friend  Bode,  this  fubje^l  formed  part  of  our  converfation. 
That  worthy  veteran  Lalande  had  no  great  faith  in  the  exift- 
ence  of  this  planet;  he  has  not  faid  a  word  of  it  in  anv  of 
the  three  editions  of  his  Aftronomy  which  have  been  pub- 
liflied  :  and  I  ufcd  to  call  thofe  who  entertained  a  ftrong  belief 
of  its  exiltence,  ajironomical  adepts. 

In  the  year  1787  profetTor  Wurm  was  engaged  with  fimi- 
]ar  thoughts  on  the  poflibility  of  otlier  planets  and  comets 
exifting  m  our  fyftcm.  Theie  ideas  he  communicated  to  the 
public  in  the  Berlin  Aftronomical  Almanac  for  1790,  and  in 
that  of  the  following  year,  where  he  exteinitd  them  to  the 
fyftem  of  the  fatellites.  But  he  obferved  at  the  fame  time, 
that  he  was  far  from  wifliing  to  make  any  one  adopt  his 
aftronomical  vijions,  as  he  expref-;lv  terms  them. 

Aftronomers  had  the  greater  reafon  for  being  on  their  guard 
againft  analogical  conclufions,  as  the  remarkable  inftance  of 
our  great  matter  may  ferve  to  fliow  that  too  much  confidence 
muft  not  be  placed  in  a  lively  imagination.  Poets  may  be 
allowed  fome  latitude  in  this  refpeft  ;  but  we  muil  refufe  the 
fame  indulgence  to  a  certain  clafs  of  naturaliits  and  philofo- 
phers,  who  think  they  can  catch  nature  in  the  flipperV  paths 
ofmyfticifm;  who  fubltitute  an  unintelligible  jargon  for  a 
language  generally  underftood ;  and  who  attempt  to  explain 
a  ditficulty  by  obfcurity. 

Kepler,  who  often  indulged  in  fuch  aftronomical  dreams. 
Vol.  XIIv  E  and 
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and  gave  full  fcopc  to  his  ardent  Imagination,  thought  he  had 
made  a  great  difcovery  by  fuppofing  that  the  five  regular 
bodies  would  fit  exaiSily  into  the  vacuity  between  the  fix 
planet:?  known  at  that  time ;  and  their  diftances  indeed,  ac- 
cording to  the  latell  obfcrvations,  correlpond  verv  well  with 
this  rule.  But  unfortunately,  as  has  been  remarked  by  pro- 
telVor  Wurm,  Euclid  and  Nature  left  no  regular  body  for 
l^ranus;  and  I  may  add,  that  none  remains  for  Hera:  fo 
that  Kepler's  ingenious  idea  falls  at  once  to  the  ground. 

Should  the  queftion  propoled  on  the  difcovery  of  Uranus 
be  here  afked — Why  was  not  this  planet  difcovered  long 
ago  ?  we  might  give  the  fame  anfwcr  to  it  as  given  by  Lich- 
tenberg  *,  who  confidcred  it  of  the  fame  kuid  as  that  of 
Lelio's  fervant  in  Lelling's  Trcafure,  who  wifhed-to  know 
why  his  father  had  returned  on  a  certain  day,  and  not  a  year 
fooner  or  later ;  which  he  thoutrht  would  have  been  much 
lefs  incomprehenfible. 

The  mod  natural  way  is,  a?  profcffor  Bode  has  done  in  his 
Illuftration  of  Altronomy,  to  conjeclure  that  this  planet, 
being  fmaller  than  Mars,  and  at  a  confiderable  diftance  beyond 
it,  refle6ls  too  little  light  from  its  furface  ;  and  hence  it  has 
efcaped  the  keeneil-fighted  obfervers.  But  who  knows  what 
the  nature  of  its  furface  may  be  ?  We  are  acquainted  with 
celeftial  bodies  which  exhibit  different  colours,  Ihades  of  red 
and  green ;  as  for  example  Mars,  and  the  double  rtar  y  n\ 
Andromeda,  the  light  of  which  increafes  and  decreafes;  and 
others  which  even  difappear  from  our  view. 

Kant  and  Wunfch,  i:i  their  Cofmological  papers,  affert 
therefore  that  this  planet  does  not  exilt  by  itfclf,  but  that  it 
is  incorporated  with  Jupiter ;  which  is  therefore  of  greater 
lize  than  it  ought  to  be  according  to  the  fuppofed  rule,  and  con- 
fequently  fupplies  the  place  of  two  planets.  Kant  afcribcs  the 
'fmall  fize  of  Mars,  and  its  want  of  fatellites,  to  the  fame  caufe. 
But  this  hvpothefis  was  not  neceflarv  to  explain  the  invifibility 
of  this  planet,  as  it  can  be  done  in  a  much  better  manner,  and 
more  agreeable  to  the  laws  of  nature.  How  long  did  Uranus 
remain  concealed  from  our  fight !  And  yet  it  was  not  only 
in  the  heavens,  but,  as  we  now  know,  was  feen  and  obfcned 
20,  30,  and  90  years  before  Herfchel's  difcovery  of  it,  by  a 
'French,  a  German,  and  an  Engliih  altronomer.  How  then 
could  profeilbr  Wunfch,  in  the  fecond  edition  of  his  Cofmo- 
logical Converfations,  publifhed  in  1791  \,  confequcntly  ten 
years  after  the  difcovery  of  Uranus,  afk  the  following  quef- 
tion; *^  What  kind  of  a  body  mult  that  be  which,  though 

^  Gutting- Tafchenbuch,  178^.  f  Vol.  i.  p.  599. 
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Co  near,  cannot  be  found  by  the  beft  telefcopes,  though  every 
fmall  fpot  in  the  heavens  is  every  night  examined  with  the 
greateft  diligence  ?  But  if  this  planet  fhould  once  be  difco- 
vered,  or  if  it  be  really  d'fcovered,  it  will  be  eafily  compre- 
hended why,  as  a  telefcopic  ftar,  it  could  have  remained  fo 
long  concealed  among  the  innumerable  multitude  with  which 
the  heavens  are  covered  *.  Profelfor  Wunfch  thinks,  that 
as  the  fatellites  of  Saturn  and  Uranus,  which  fhine  only  with 
a  pale  faint  light,  can  be  feen  by  means  of  good  telefcopes, 
this  concealed  planet  might  alfo  have  been  feen.  But  pro- 
felTor  Wunfch  does  not  refleft,  that  to  fearch  for  an  exceed- 
ingly fmall  moveable  luminous  point,  that  changes  its  place 
in  the  iVnmenfity  of  the  heavens,  is  much  more  difficult  than 
to  fearch  for  a  fatcllite,  which  alwavs  remains  in  the  neigh*, 
bourhood  of  its  primary  planet,  and  muft  even  be  found  irl 
the  field  of  the  oblerver's  telefcope.  As  profeflbr  Wunfch  is 
a  good  mathematician,  he  may  calculate  the  probability  and 
poflibility  of  the  difcovery  of  a  fatellite  and  of  fuch  a  planet. 
It  is  poflible  that  this  planet,  as  was  the  cafe  with  Uranus, 
may  have  been  feen  feveral  times;  but  it  is  alfo  poffible  that 
it  is  not  alwavs  vifible.  For,  fince  it  appears  only  as  a  tele- 
fcopic ftar  during  the  time  of  its  neareft  approach  to  the  earth, 
at  its  greateft  diftance  from  us  it  may  efcape  the  beft  inftru- 
ments  and  difappear  entirelv  ;  which  renders  the  finding  of  it 
ftill  more  difficult  and  uncertain. 

All  thefe  impediments  might  in  part  have  been  forefeen  ; 
and  it  was  only  by  an  accident,  or  fyftematic  regulation,  that 
the  difcovery  of  this  planet  amongft  the  immenfe  number  of 
telefcopic  ftars  was  poffible.  In  the  year  1787,  when  I  un- 
dertook, at  Gotha^  a  new  revifion  of  the  ftarry  heavens,  my 
view  was  to  fearch  for  this  planet,  to  which  I  was  particu- 
larly encouraged  by  the  auguft  founder  of  the  obfervatory  of 
Gotha.  I  therefore  confined  mvfelf  merely  to  the  zodiacal 
ftars,  and  made  a  catalogue  containing  the  right  afcenfion  of 
thefe  ftars,  under  a  convi(?tion  that  it  was  poffible  by  thefe 
means  alone  to  fall  upon  this  concealed  planet. 

In  the  autumn  of  laft  year,  when  I  had  the  pleafure  of 
undertaking  a  ffiort  aftronomical  tour  to  Celle,  Bremen,  and 
Lilienthal,  and  of  fpending  a  few  agreeable  weeks  in  the 
company  of  fome  of  the  ableft  German  aftronomers,  thefe 

'"  On  the  difcovcrv  of  Uranus  Lalande  made  the  following  refieftion  : 
Le  nombre  des  ccoiies  dc  feptieme  grandeur  eft  fi  prodigieux  qu'on  auroit 
regarde  comme  impoirible  et  inutile  de  Jes  obferver  toutcs,  ct  a  plufieurs 
reprifes;  cela  eftt  etc  ctpendant  neceflaire  pour  favoir  s'il  n'y  en  avoit  pas 
quelqu'un  qui  eut  un  mouvement.  Ephfmer.  des  Mowv.  cehjl.  vol.  viii* 
p.  88. — Lalande  here  alludes  to  itars  of  the  7th  magnitude,  but  Hera  ap- 
pears as  a  ftar  of  the  8th  or  9rh. 
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eminent  men  were  of  opinion  that  it  was  not  poffible  for  one 
or  two  altrononicra  to  examine  all  the  teli.-fcopic  ftars  of  the 
whole  zodiac  in  fearch  of  this  concealed  planet.  Six  allro- 
noniers  then  allembled  at  Lilienihal  refolved  therefore,  on 
the  iift  of  September  i8co,  to  cilablini  a  fociety  of  twenty- 
four  prattical  alironomers  difpcrfed  throughout  difl'erent  parl.^ 
ot  Europe,  for  the  cxprefs  purpoie  of  learehing  out  this  planet 
fuppofed  to  exil't  between  Mars  and  Jupiter.  Thev  elected 
Mr.  Sehr()icr  as  their  prelident;  and  I  had  the  honour  of 
being  chofen  their  perpclual  fccretary,  The  plan  of  the  fo- 
ciety was  to  divide  the  whale  zodiac  among  the  twcntv-four 
members,  each  of  whom  was  to  have  aliigned  to  him,  by 
lot,  a  zone  of  15"  of  longitude,  and  of  from  7  to  8°  of  north 
and  fouth  latitude.  Each  member  was  to  conftrucl  a  new 
ccleliial  chart  of  his  department,  comprehending  the  fmallelt 
ftarj.  and,  by  repeated  examination  of  the  heavens,  to  afcer- 
tai!\  the  true  Itate  of  his  diftricl:,  and  whether  it  contained 
that  wandering  body.  By  this  inliitution  we  entertained 
hopes  that  this  f'tar,  which  had  lb  long  eluded  our  refearches, 
would  be  at  length  traced  out.  In  the  name  of  the  fociety 
I  wrote  to  feveral  of  the  molt  celebrated  prat^tical  altrononiers 
in  Europe,  inviting  them  to  concur  in  tliis  greneral  objei^l; 
and  almoft  all  of  them  agreed  to  the  invitation  with  grept 
readinefs  '.  Some  of  the  members,  who  have  already  begun 
their  labours  with  great  diiioenee,  have  tranfmitted,  for  our 
infpecftion,  verv  inierdiing  information;  and  though  our 
infant  focietv  mav  be  deprived  ol.the  honour  of  firti  dilcover- 
ing  this  planet,  not  only  is  the  fuppoled  diicoverer  of  it 
among  the  number  of  its  members,  though  the  uncertain 
ftate  of  convevance  bv  polt  or  bv  fea,  in  confequence  of  the 
war,  has  hitherto  prevented  us  from  tranfniitting  cur  invita- 
tion to  Palermo,  but  the  focietv  has  already  contributed  a 
great  deal,  and  will  ("till  contribute  more,  towards  correcting 
our  catalogues  of  the  liars  :  and  as  this  is  not  the  only  ob- 
ject of  the  fociety  in  the  extenllx  e  province  of  alironomy,  its 
labours,  by  being  continued,  mult  be  of  coniiderable  utility. 
In  tlie  month  of  Februarv,  this  year  (1801),  I  received  a 
letter  from  Lalande  at  Paris,  in  which  he  informed  me,  that 
Piazzi,  aftronomtr  at  I'alermo,  had  difcovered,  on  the  ift  of 
January,  a  fmall  comet  in  the  flioulder  of  Taurus ;  it  appear- 

■■*  The  onlv  aftronomcrs  who  be^^g  d  to  be  cxcufed  were  proftiior  Snia- 
de:ki  of  Cracow,  and  prc^^elior  Wurm  of  Blaiiijeucrn.  The  former,  be- 
Ciiufe,  the  uni\erruy  <>t  Cracow  behig  ruppreiHd,  he  ^vas  confcqueritly 
obliged  to  Kavc  the  obil-rvp.torv  :  the  latter,  on  acconnr  of  tjie  want  of  in- 
ftruments.  But  this  difficulty  was  removed  bv  princely  munificence.  The 
duke  of  Gorha  i'tnt  profefTor  Wurm  a  7  feet  reflector  by  Herlchel,  and 
the  duchLfi  an  aftronomieal  clock. 
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ed  like  a  ftar  of  the  8th  or  9th  magnitude,  without  any  ntbula 
or  tail :  but  as  nothing  elie  \va?  faid  of  its  poiitiou  or  courfc,  it 
wa<  not  poflible  to  find  it ;  and  therefore,  in  expectation  of 
more  corre6t  information,  I  paid  no  further  atteiition  to  it. 

In  April  I  received  a  letter  from  Bode  of  Bevlin,  dated  the 
14th  of  that  month,  in  which  he  told  me  that  he  had  re- 
ceived a  letter  from  Piazzi,  dated  Palermo,  January  24, 
flating,  that  on  the  ift  of  Januarv  he  had  difcovcred  a  fmall 
comet  in  51'' 47' riglit  afcenfion,  and  16^  8'  north  declina- 
tion. On  the  nth  of  January,  from  being  retrograde,  it  had 
become  direct;  on  the  23d,  its  right  afcenfion  was  51  46', 
and  its  northern  declination  17°  cS'.  He  hoped  he  fliould  be 
able  to  obfcrve  it  during  the  whole  of  February;  it  was  very 
fmall,  like  a  ftar  of  the  8th  magnitude,  and  without  any  ne- 
bulous light.  Profeilor  Bode  added  :  "  On  reading  Piazzi's 
letter,  I  was  much  Itruck  with  the  appearance  and  motion  of 
this  fuppofcd  comet;  and  I  immediately  wrote  to  him  to  fend 
me  the  fequel  of  his  obfervations.  In  the  mean  time  I  can- 
not help  mentioning  that  I  have  found,  by  a  well-known  and 
eafy  calculation,  that  the  two  obfervations  of  the  lit  and  23d 
of  .lanuary,  and  the  ftationary  rtate  of  the  ftar  on  the  nth 
of  the  fame  month,  agree  excellently  with  the  fuppofition 
that  it  is  not  a  comet,  but  pcrliaps  the  hitherto  unknown 
planet  Ijetween  Mars  and  Jupiier,  taking  its  diftance  at  from 
3*75  to  2-8o.  What  do  you  fay  of  it?  It  is  much  to  be 
regretted  that  we  have  not  a  third  obfcrvation.  But,  as  the 
llationary  tlate  agrees  very  well  witli  the  given  places,  it  has 
become  to  me  a  matter  of  great  importance.  Send  me  a  few 
words  by  the  next  poit  refpccting  your  opinion.  I  may  err, 
and  wifh  for  information ;  but  the  correfpondence  is  very 
remarkable.  Do  you  know  any  more  obfervations  refpecting 
this  lingular  comet  ?" 
I  On  reading  this  letter,  I  immediately  had  recourfe  to  my 
old  calculations  of  the  years  1784  and  1785,  and  ihowed  to  pro- 
feflbr  Paiquich.  who  was  prefent  when  I  received  the  letter,  that 
my  elements  of  the  orbit  of  this  planet,  calculated  from  analoiry 
\  in  the  year  1785,  and  inferted  in  the  Berlin  Agronomical  Al- 
1  manac  for  1789,  gave  as  its  dillance  from  the  fun  2'82,  and 
as  its  period  of  revokuion  4*74  years,  or  4  years  9  months, 
Profetfor  Bode,  from  Piazzi's  obfervations,  had  found  the  di- 
ftance 2*75,  and  the  revolution  the  fame  as  I  had  deduced  from 
analogy,  viz.  4  years  9  months.  I  imniediately  fent  an  anfwer 
t.)  profelfor  Bode's  letter,  and  informed  him,  that  my  two  ele- 
I  ments  of  the  orbit  of  this  fo  long  concealed  planet,  calcu- 
j  lated,  provifionallv,  fixteen  years  before,  amidft  my  analogical 
(IreaniSj  and  v.hich  I  had  depofited  in  his  hands  in  a  fealed 
I  E  3  «otQ 
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note  in  0£lober  1785  *,  when  I  had  the  pleafure  of  forming 
a  perionaf  acquaintance  with  thii  worthy  friend  at  Bcrhn, 
correfpondcd  perfectly  with  his  own,  and  confequcntly  with 
thofe  of  Pinzzi.  I  was  therefore  not  only  of  opinion  that 
the  fupp'fcd  comet  might  be  the  invifible  planet  fo  long 
fought  for  in  v^in,  but  found  that  Oriani  of  Milan,  froiu 
whom  I  received  a  letter  two  days  after,  entertained  the  fame 
opinion,  that  this  liar  was  the  planet  fuppofed  to  exift  be- 
tween Mars  and  Jupiter.  Piazzi  himfcU,  even  in  January, 
(Piazzi's  letter  to  Oriani  is  dated  on  the  fame  day  as  that  to 
Bode,  viz.  the  24th,)  informed  Oriani  that  he  confidercd  this 
ftar,  which  he  firft  fuppofed  to  be  a  comet,  as  a  i^eal  planet. 
The  honour,  therefore,  not  only  of  having  firft  difcovered  this 
ftar,  but  that-alfo  of  having  lirll  afcertained  it  to  be  a  planet, 
cannot  be  refufed  to  Piazzi ;  and  one  might  almoft  fufpe^L 
(though  we  can  hardly  afcribe  fuch  a  motive  to  him)  that  he 
wiftied  to  retain  to  himfelf  likewife  the  honour  of  having  firft 
calculated  its  orbit,  as  he  communicated  his  obfervations  in 
fo  fparing  and  imperfeft  a  manner. 

Profeflbr  Bode  announced  this  difcovery  and  conje(?ture  to 
the  Roval  Academy  of  Sciences  at  Berlin,  and  caufcd  it  to 
be  publiflied  in  the  Berlin  Gazette  of  May  12,  the  Jena  Lite- 
rary Gazette  of  May  6,  and  in  the  Hamburgh  paper  of  the 
13th,  from  which  it  was  copied  into  other  journals. 

Two  days  after  I  received  profeflbr  Bode's  letter,  and  before 
I  could  return  an  anfwer  I  received  one  from  Oriani,  dated 
April  7,  in  which  he  fays:  "  I  have  received  a  letter  from 
■Piazzi  at  Palermo,  which  contains  information  highly  worthy 
of  vour  attention  and  of  all  aftronomers.  He  writes  me,  that 
on  the  ift  of  January  1801  he  had  obferved  a  ftar,  of  the  8th 
or  9th  magnitude,  in  the  flioulder  of  Taurus.  On  the  ad 
of  January  he  found  this  ftar  had  advanced  ahf^ut  3''  30'' 
farther  towards  the  north,  and  about  4  min.  towards  o  Aries. 
The  two  following  days,  the  3d  and  4th,  he  found  nearly 
the  fame  motion.  On  the  5th,  6th,  7th,  8th,  and  9th,  the 
heavens  were  fo  cbfcured  that  he  could  make  no  obfervation. 
On  the  loth  and  nth  he  again  faw  the  (tar;  and  afterwards 
on  the  13th,  14th,  17th,  18th,  19th,  2ift,  22d,  and  23d  of 
January.  From  the  10th  to  the  nth  its  motion,  from  being 
retrograde,  had  become  dire6l.  He  adds,  that  on  the  fnit 
day  of  obfervation  (Jan.  ill)  its  right  afcenfion  was  51°  47'', 
and  its  declination  16"  8' north.  On  the  23d  of  January  he 
found  R.  A.  51  46',  and  N.  D.  17"'  8'.  He  writes  alfo,  that 
he  firft  announced  this  ftar  as  a  comet;  but,  as  he  alwavs 

*  Thefe  eleinerts  had  been  comTnunicated  alfo  to  the  duke  of  Gotha, 
to  count  Brnhl  at  Lcnc^cn,  'dzid  Kohkr  a:  Drefden. 
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obferved  it  to  be  without  auv  nebulous  ring,  and  to  have  a 
very  flow  motion,  he  had  fevcral  times  conjectured  it  might 
be  a  planet.  This  letter,  written  on  the  24th  of  January,  was 
unfortunatelv  71  days  on  the  road  ;  it  was  therefore  difficult, 
from  the  onlv  tv/o  portions  given  by  Piazzi,  to  conje6lure 
the  place  of  this  wandering  ftar  after  fo  long  a  period.  1  have, 
however,  endeavoured  to  take  advantage  of  the  circumllance, 
that  on  the  loth  of  Januarv  the  ftar  from  being  retrograde 
had  become  direft,  and,  on  the  fuppofition  of  a  circular  orbit, 
have  foCind  that  its  didance  from  the  fun  muft  be  three  femi- 
diameters  of  the  earth's  orbit ;  fo  that  this  ftar  may  be  a  new 
planet,  the  orbit  of  which  will  fall  between  thofe  of  Mars  and 
Jupiter.  There  is  reafon  to  think  that  the  orbit  of  this  planet, 
like  thofe  of  all  the  reft,  will  have  a  perceptible  eccentricitv*, 
snd  confequentlv  the  hypothefis  of  a  circular  orbit,  which 
I  fuppofed,  muft  be  improper  for  reprefenting  its  motion  and 
geocentric  place  after  fo  long  a  period  :  we  muft  therefore 
wait  for  the  remainder  of  Piazzi's  obfervations,  which  he  no 
doubt  has  continued.  The  heavens  with  us,  (ince  the  receipt 
of  Piazzi's  letter,  have  been  always  overcaft :  you,  perhaps, 
have  a  fky  more  favourable  for  aftronomical  obfervations 
than  oursf.  In  this  perfuafion,  I  fend  you  my  elements  of  the 
orbit,  calculated,  as  you  will  fee,  from  thefe  imperfeft  obferva- 
tions, by  which  you  will  be  able  to  calculate  the  planet's  place 
nearly.  Heliocent.  long,  of  the  ftar  at  noon,  Dec.  3 1,  1800, 
a' 6"  54';  heliocent.  motion  in  long,  in  ] 00  days  iS^  19'. 
Longitude  of  the  afcendlng  node,  3'  8°  33'.  Inclination  of 
the  orbit,  ^°  50'.  But,  as  already  faid,  thefe  refults  are 
fubjeA  to  great  doubts ;  for  they  are  founded  only  on  two 
very  imperfeft  obfervations,  and  on  the  very  infufficient  hy- 
pothefis of  a  circular  orbit.  I,  however,  flatter  myfelf  that 
this  letter  will  foon  reach  you  ;  and,  before  the  ftar  be  loft  in 
the  fun's  beams,  vou  will  perhaps  be  fo  fortunate  with  your 
fuperior  inftrumcnts  as  to  find  it,  and  to  be  able  to  give  me 
more  correct  information  refpefting  it." 

Immediately  after  I  received  Oriani's  letter,  I  calculated 
the  place  of  the  planet  with  its  elements,  and  fearched  for  it 
iri  the  heavens  on  feveral  ferene  eveningsj  but,  unfortunately, 
the  information  had  arrived  too  late.  This  fmall  ftar  had 
already  advanced  too  near  to  the  fun,  fo  as  to  be  loft  in  its 

■''  According  to  my  co'ijrnural  cci'rulaiions,  a  very  great  one,  o'i4;  the 
greateft  next  to  that  of  Mercury.     Time  will  fhow  whether  I  was  right. 

f  At  the  bottom  of  the  Thuringian  forefts,  two  hundred  per  cent,  worft 
than  Milan  1  How  badiy  my  friend  was  informed  rel'peiting  our  April 
we-Jther  !  It  is  a  common  proverb  at  Gotha,  that  during  the  brightcft  and 
fjiiait  weather  oui  mult  not  go  abroad  without  a  great  coat  or  umbrella. 
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rays  and  the  vapour  of  the  horizon.  I  afterwards  found  that 
Oriani,  in  confequence  of  his  great  haftc  and  anxiety  to  com- 
municate to  mc  the  intelligence  as  foon  as  poflibie,  muft  have 
committed  an  error  in  the  calculation  of  thcfe  preliminary 
elements,  particularly  in  the  S  ,  and  in  the  inclination  of  the 
orbit.  But  even  had  there  been  no  error  I  fliould  not  have 
found  this  fmall  wandering  flar  j  for  when  I  received  the  in- 
formation the  obfcurity  was  too  great,  and  the  ftar  too  near 
the  horizon.  Profefl'or  Bode  alio,  as  he  informed  me  in  a 
letter  dated  May  12,  had  fcarched  for  it  feveral  evenings,  but 
in  vain. 

As  no  hope  now  remained  of  being  able  to  obferve  this 
lingular  and  remarkable  body  till  its  return  from  the  fun  in 
Augull  or  September,  I  made  a  calculation  of  its  orbit  as 
well  as  poflibie  from  fo  imperfe6l  and  fcanty  obfervations, 
not  with  a  view  of  finding  it  again  in  the  courfe  of  two  or 
three  months  (for  before  that  time  I  hoped  Piazzi,  by  con- 
tinuing his  obfervations,  would  give  us  better  and  more  deter- 
minate data  and  conclu(ions),  but  merelv  that  I  might  have 
by  me  Ibme  conjeclures  to  enable  mc  with  better  grounds  to 
believe  in  the  actual  exiftence  of  a  planet  between  Mars  and 
Jupiter. 

The  obfervations  given  by  Piazzi  for  calculating  the  orbit 
are  partly  imperfeft  and  partly  infufficient.  lit,  His  two 
obfervations  which  are  known,  are  only  for  minutes,  and 
announced  as  nearly.  2d,  For  calculating  the  orbit  of  a 
planet  or  a  comet,  three  obfervations  at  leufl  are  neceffary. 
3d,  The  times  of  the  obfervations  are  not  afiigned.  In  regard 
to  the  firft,  we  may  admit,  that  at  leaft  the  nearejl  minutes 
of  the  obfervation  are  given  right.  In  regard  to  the  fecond 
difficultv,  Piazzi  perhaps,  as  already  f;iid,  may  have  purpofely 
withheld  the  third  obfervation,  that  he  mio-ht  calculate  fird 
himfelf  the  orbit  of  this  planet  * ;  for  he  conlidercd  it  as  fuch 
before  the  24th  of  January.  But  if  this  were  the  cafe,  he 
betrayed,  in  fome  meafure,  his  having  made  a  third  obferva- 
tion; as  he  mentions  that  the  planet  from  the  10th  to  the 
lith  of  January  was  flationary.  Oriani  and  Bode  took  ad- 
vantage of  this  circumitance,  and  I  employed  it  myfelf  to 
calculate  an  approximate  orbit  of  this  planet  from  thefe 
fcanty  obfervations.  The  third  difficulty  was  obviated  by 
the  following  conjectures  : 

Piazzi,  as  is  well  known,  is  employed  in  the  conftru61;ion 

•  The  celebrated  French  aftronomer  J.  N.  de  I'lfle  went  ftill  further. 
Having  difcovered,  at  the  oblervatory  of  Paris,  the  long  announced,  l<3ng 
expefted  comet  of  1759,  he  kept  it  a  loi:g  time  fccret,  obierved  it  in  pri» 
vate,  and  ordered  his  pupil  JMelfier  to  ivj  nothing  of  his  dil'covery. 
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«f  a  large  celeftial  chart*.  He  had  aifo,  in  part,  the  good 
fortune  which  I  hoped  to  enjoy  while  preparing  my  catalogue 
of  the  liars,  and  with  the  view  of  which  the  Lilienthal  Aftro- 
nomicai  Society  was  formed ;  and  the  planet  would  certainly 
not  have  efcaped  them,  even  if  it  had  not  been  difcovercd  by 
Piazzi  t-  Piazzi  is  furnifhed  at  his  obfervatorv  with  an  ex- 
cellent tranfit  inftrument,  and  a  complete  meridian  circle  hv 
Ramfden,  by  means  of  which  he  no  doubt  fell  upon  this  fmall 
wandering  Itar.  This  ftar  mu(i  have  culminated  on  the  ift 
of  January,  the  day  when  difcovered,  about  nine  in  the  even- 
ing. At  that  time  of  the  year  and  hour  it  is  perfeft  night 
at  Palermo ;  and  therefore  Piazzi  could  very  well  obferve  this 
fmall  ftar,  of  the  8th  or  ninth  magnitude,  with  a  day  tele- 
fcope.  It  was,  however,  full  moon ;  and  as  the  moon  had 
rifen  three  hours  above  the  horizon  of  Palermo,  the  night 
muft  have  been  very  bright.  But  the  moon  •v\-as  four  hoxu's, 
or  about  68^  diftant  from  the  liar;  and  this  circumftance 
alone  converts  my  conjecture  into  certainty,  that  Piazzi  muft 
have  found  this  fuppofed  comet  not  with  a  comet-fearcher, 
but  with  his  meridian  inftrument.  The  above-mentioned 
right  afceniions  of  the  wandering  ftar,  converted  into  time, 
were  confequently  the  time  of  its  culmination  in  ftdereal 
time:  thefe  I  again  converted  into  mean  folar  time,  and 
thus  brought  out  the  true  moments  of  the  obfervations  of 
the  ftar.  By  thefe,  and  the  obliquity  of  the  ecliptic  23°  28' 
10'^,  I  have  obtained  the  following  data  for  calculating  the 
orbit: 
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As  the  ftar  on  the  loth  of  January  became  ftationary,  I 
found  its  elongation  for  that  time  y~  26°  41'  41",  and,  by 
means  of  Keil's  propofition,  that  the  tangent  of  the  elonga- 
tion is  equal  to  the  fcmidiameter  of  the  orbit  divided  by  the 
fquare  root  of  that  femidiameter,  +  1.  I  found  this  lemi- 
diameter  =  3*071,  and,  by  Kepler's  principle,  the  revolution 

*  Laft  year  he  publifhed  his  larj^e  catalogue,  comprehending  5500  ftars. 

■\-  It  was  really  fortunate  that  fiazzi  dil'covered  iiis  Itar  on  this  day  ; 
for,  had  he  fallen  upon  it  eight  days  I-<tcT,  it  is  poflible  it  might  have 
efcaped  him  ;  for,  ?.^  this  wandering  ftar  about  that  time  became  Itationary, 
he  would  nijt,  from  the  obfervations  of  next  day,  have  remarked  its 
motion.  It  is  very  lingular  that  this  new  planet,  if  its  being  fuch  be  really- 
confirmed,  was  difcovered  and  feen  in  the  flioulder  of  Taurus,  as  Uranus 
T^as  20  and  no  years  ago. 
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(.VOp)!  =  5'3^'7  years.     By  the  ufua!  nicihods  I  obtained 
the  tollowuig  approximate  elements  of  the  orbit : 
Epoch  of  the  mean  heliocentric  longitude 

for  the  commencement  of  1801 
Long   of  the  afcending  node 
INIcau  annual  motion 
Inclination  of  the  orbit 
Semiciiameter  of  the  orbit     yo"]! 
Synodical  revoKuion      -       5-3806 

Thofe  who  attentively  conlider  and  compare  thefe  elements 
will  no  doubt  remark,  that  the  diftance  and  periodical  time 
of  Piazzi's  ftar  are  exa6lly  the  fame  as  thofe  of  the  celebrated 
comet  of  1770,  the  calculation  of  which  gave  fo  much  em- 
plovmcnt  to  aftronomcrs,  and  the  orbit  of  which  Lexel  could 
no  otherwife  reprefent  than  in  an  ellipi'e  of  5?-  years.  Pingre 
alfo  found  its  diftance  ~  3*09,  and  the  period  of  revolu- 
tion 5*4  years  *.  Burckhardt,  who  lately  obtained  the  fe- 
cond  prize  propofed  on  this  fubje6l  by  the  National  Tnftitute, 
could  not  reduce  this  fmgular  body  from  new  obfervations 
into  any  other  than  an  elliptical  orbit  of  5'-  years.  Was  the 
comet  of  1770  the  fo  long  concealed  planet  ?  or  was  Piazzi's 
Itar  the  comet  of  1770  ?  In  either  cafe,  \\hether  it  was  a 
comet  or  planet,  Why  was  it  not  ofteiier  feen,  or  before 
difcovered  ?  The  caufes,  fome  of  which  we  have  already 
mentioned,  may  have  been  various.  But  to  confine  mvfelf 
to  a  probable  way  of  explaining  this  point,  let  the  reader  only 
look  into  Schroter's  Obfervations  on  the  Comet  of  1799, 
publlflied  in  the  third  volume  of  his  Colleftions  in  regard  la 
the  latefl  J\{lronomical  Dilcovcnest.  The  nioll  linoular  phae- 
iiomena  of  the  accidental  variable  modifications  of  the  ne- 
bulous light  furrounding  the  comet,  and  alfo  the  well-known 
atmofpheres  of  the  planet.-,  and  even  the  fun,  will  be  found 
there  explained.  In  the  ngbulous  light  which  furrounded 
the  comet  of  1799,  Mr.  vSchroter  obicrved  not  only  occa- 
iional,  but  fudden  and  difproportionably  great  changes  both 
in  the  extent  and  itreunth  of  the  photofphere.  Dr.  i  lerfchel 
not  long  ago  prefenied  to  the  Royal  Society  a  paper  on  the 
Itraclure  ot  the  fan,  in  which  this  eminent  allronomer  ex- 
plains the  folar  fpots  by  fuppoling  an  elailic  and  not  lumi- 
nous n-as  difcngaged  from  the  opake  furface  of  the  fun's  body, 
which  divides  the  furrounding  luminous  fluid  or  photofphere, 
bv  which  means  v.e  then  lee  dark  parts  of  the  body,  which 
•we  confider  as  fpots. 

Js  it   not  therefore  poffible  th.it  we  fee  ftar>  at  one  time 

■    Cometographie,  part  ii.  p.  Sg. 

+  Aliircm.  Geoi{rapa.  EpyiemcruL  vol.  iii.  p-45s. 
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which  difappear  at  another?  We  are  acquainted  with  manv 
which  have  periodical  changes  of  hght  of  greater  or  longer 
duration;  as,  for  example,  thofe  numerous  changeable  ftars 
called  Stelhe  mirahilcs.  What  has  become  of  the  celebrated 
Tycho  Brahe's  (lar  in  Cailiopeia  of  the  year  1572,  which  at 
one  time  flione  as  bright  as  Sirius,  and  even  exceeded  Venus 
and  Jupiter  when  in  their  perigcum  ;  fo  that  it  could  be  ^ctn 
in  the  day  with  the  naked  eve;  fince  which  time  not  the 
fmalled  traces  of  it  have  been  found  ?  We  learn  by  the  old- 
chronicles,  that  in  tiie  time  of  the  emperor  Otho  I.  about  the 
year  945>  and  alfo  in  1264  *,  a  new  and  motionlcfs  ftar  ap- 
peared between  Caffiopcia  and  Cepheus.  Some  aftronomers, 
therefore,  conjeftured  that  this  might  be  the  ftar  of  1573, which 
appeared  periodicallv  in  the  courle  of  about  300  years  f.  Had 
it  any  afhnity  with  the  celebrated  ftar  difcovered  bv  Kepler 
in  1604  in  the  foot  of  Serpentarius,  which  feemed  at  one 
time  fo  bright  that  it  exceeded  in  fplendour  ftars  of  the  firfi: 
magnitude,  became  inviiible  next  year,  and  has  never  fince 
appeared  ?  What  are  Herli:hers  planetary  ncbuhe  ?  Did  not 
Schroter^  find  that  whole  tracts  of  luminous  nebulae  difap- 
peared  from  the  heavens  ?  What  are  our  large  tlre-balis, 
which  move  with  a  velocity  a  hundred  times  greater  perhaps 
than  that  of  a  cannon  builet,  emit  a  bright  light,  burtt,  and 
then  difappear?  It  is  proved  that  thev  ar:  aodies  belonging 
to  the  univerfe,  and  not  to  our  atmofphere.  This  was  the 
opinion  of  Montanari  §  in  1676,  who,  in  his  Fiamma  vo~ 
lantc  II,  calculates  that  one  of  thelv:;  fire-balls,  feen  throughout 
all  Italy  in  the  above  year,  was  at  the  height  of  forty  lialian 
miles.  All  our  readers  muft  remember  the  large  fire-ball 
feen  in  the  year  1783  in  every  part  of  Europe,  and  pretty 
well  obferved.  It  wa  ■  calculated  by  fome  of  the  P^nglifti  aftro- 
nomers  that  the  height  of  this  immenfe  body  of  fire  was  60 
Englifti  miles,  and  that  its  greateft  diameter  was  i^th,  mile. 
In  feven  minutes  it  would  have  palled  over  a  fpace  equal  to 
the  femidiameter  of  the  earth 

Why  may  not  comets  appear  fometlmes  luminous  and  at 

'•*  Leovit.  apud  Tychon.  lib.  i.  p.  441.  Licet,  lib.  v.  cap-  1 2. 

\  See  Laplace's  hypotheiis  on  this  fubjedt  in  his  Expqi'u.  d:>  Syjltme  du 
Monde,  liv.v.  p.  347,  aa.  7,  the  only  real  edition  intjuarto  ackiiou  ledged 
by  the  author. 

+  Beytrage,  p.  232- 

§  Halley  and  Hevelius  confidered  them  alfo  as  cofrr.ical  bodies. 

II  La  Fiamma  volante,  gran  Mereora  vcduta  Ibpra  I'ltcfTfri  la  fera  ds 
:;iMarzo  1676,    Speculazioni  iifiche  et  altronomiche   elpreffe  dal  Dott. 

Geminiano  Montanari in  una  Lettera  all,  111.  Ecc.  Sgr.  Marcbefc- 

Federico  Gonzaga,  Bologna  1676.  95  pages  quiiito :  a  very  Icarce  uork, 
for  which  1  am  indebted  to  the  kindnels  of  piofcffor  Blumenbach,  and 
which  Dr.  Chiadni,  who  has  collected  on  this  iubjed  with  fo  much  care, 
was  never  able  to  obtain. - 

Others 
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others  dark?  The  comet  of  1770,  therefore,  might  exill 
lomeiimes  \\\  an  opake,  and  fonictimes  in  a  phofphorefcciit 
Itate ;  and  hence  perhaps,  and  from  the  pcrturbative  power 
of  the  larger  and  more  denfe  bodies,  the  unfrequency  of  their 
return  may  be  explained.  They  come  back,  and  \vc  do  not 
fee  them  ;  tliev  are  prefcnt,  and  we  do  not  obferve  them. 
'J'o  draw  concUifions,  from  the  idcniitv  of  the  elements  of  the 
orbit  of  a  body,  refpciSling  the  identity  of  the  body  ilfelf, 
gives,  as  all  altronomcrs  know,  but  a  high  de2;ree  of  proba- 
bility', among  the  ninetv-one  comets,  confirmed  by  only  one 
hypothelis  t,  which  certainly  may  be  true  taken  jire£lly  but 
not  ini'erjely.  7\vo  comets,  however,  whofe  orbits  have  not 
the  identical  fame  elements,  mav  be  one  and  the  fame  body. 
This,  as  far  as  I  know,  has  never  been  explicitly  airerted  by 
anyone:  but  Lexel  mentioned  it  iniplicitlv,  when  the  fol- 
lowing; objection  was  made  to  him  on  account  of  the  five 
vears  elliptical  orbit  of  the  comet  of  1770:  Since  the  period 
of  the  revolution  of  this  comet  is  fo  Ihort,  why  was  it  not 
iVen  oftener,  and  long  ago?  Lexcl  was  of  opinion,  and  per- 
haps fo  was  the  great  Euler  his  mailer,  under  whofe  infpec- 
tion  he  laboured,  that  the  influence  and  perturbation  of  the 
large  bodv  of  Jupiter,  to  which  this  comet  approached  very 
near  on  the  27th  of  May  1767,  and  the  23d  of  Augult  1779, 
might  have  entirely  changed  its  orbit];.  Burckhardt  was 
of  the  fame  opinion  in  his  memoir  written  on  the  fubject 
of  the  prize  already  mentioned. 

But  how  frightful  is  the  mere  idea  of  calculating  the  per- 
turbation of  fuch  1  body  !  Would  not  fuch  a  calculation 
exceed  the  powers  of  our  analyfis?  The  ditlicult  theory  of 
t'le  moon  would  be  mere  elementary  calculation  compared 
with  the  variable  orbit  of  fuch  a  body.  It  were  to  be  wiffied 
that  fo  ftriking  a  phtenomenon  would  produce  the  necellity 
of  giving  to  our  calculation,  in  regard  to  perturbation,  a  new 
direcl:ion,  that  the  theory  of  fo  complex  an  approximation 
misht  be  more  improved,  and  that  the  influence  of  the  fuc- 
cetflve  integrations  on  negieoled  quantities  might  be  better 
and  more  accuratclv  determmed.  But  the  geometrician,  \\\\o 
can  reprelent  all  the  co-ordinates  of  tlie  motion  of  each  ce- 
leftial  bodv  in  fpeedilv  approximating  feries  of  fines  and  co- 
fmes  of  the  angle  depending  on  its  real  motion,  does  not, 
perhaps,  exifl  on  our  earth. 

*  Moiijr.  Correipond.  vol.  iii.  p-4i4 

t  1'lie  (b  calkci  Halley's  comet,  the  hfth  and  laft  obfcrved  return  of 
which  took  place  in  1759,  and  which  will  appear  again  in  1S35. 

+  "  M.  Lexel  penic,  que  \<.n  orbite  peut  avoir  etc /o.'rt/«'wtv// changee 
par  I'jf^ion  de  Jupiter."  Pingfe  Cpmetogr&ph.  part  ii.  p.  90.  See  ail'o 
Mem.  dc  Paris  1-76.  p.  64S. 
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Mauv  no  doubt  will  conlider  the  tail  which,  according  to 
McHier's  cxprefs  obfervalion  *,  attended  the  comet  of  1770, 
as  a  proof  that  it  could  not  be  a  planet.  But,  is  it  proved 
that  planets  cannot  have  a  tail  ?  We  have  planets  with  fa- 
tellites,  and  others  without  thefc  attendants)  why  therefore 
lliould  tlicrc  not  be  planets  with  tails,  to  prove,  in  a  vilible 
manner,  that  thev  are  nothing  elfe  than  planets  ?  Tiiis  dif- 
ference in  the  appellation  originated  in  the  periods  of  io-no- 
rance,  and  mult  now  be  admitted  into  our  language  to  di- 
Itinguifti  thole  bodies,  the  appearance  of  which  is  of  fhorter 
duration,  and  which  do  not  remain  vifible  throuohout  their 
whole  orbit  t,  from  thofe  which  are  alwavs  viiible,  except 
when  they  approach  too  near  to  the  fun.  The  circumftance 
which  feems  to  be  peculiar  only  to  comets,  that  fome  of  them 
move  retrograde,  while  all  the  planets  move  direct,  is  only 
apparent.  The  reader  is  referred  to  the  explanation  which 
Laplace  and  Lalande  have  jiiven  of  this  point  in  regard  to 
the  retrograde  faiellites  of  Uranus  %-  Lalande  favs  the  word 
retrograde  impofes  by  its  exprelhon,  but  in  reality  is  nothinc:. 
Kant,  in  his  Allg.  Nat.  7ind  Tbeor'ie  des  Himnuls,  orioinal 
edition,  publifhed  in  1755,  conjectured  that  the  retrograde 
moiion  of  fome  comets  might  be  only  an  optical  illufion, 
like  that  of  the  geocentric  motion  of  the  planets. 

£vcry -newly  difcovered  objecl  muft  have  a  new  appella- 
tion. Though  a  name  in  itfelf  is  of  no  great  importance,  we 
have  feen  in  regard  to  Uranus  how  diliicult  it  is  for  all  man- 
kind, from  the  Thames  to  the  Neva,  to  be  unanimous  in 
this  refpecl.  If  the  ftar  lately  difcovered  by  Piazzi  be  reallv 
the  fnppofed  planet  between  Mars  and  Jupiter,  a  great  and 
augult  patron  of  altronomy,  the  founder  of  the  obfervatorv  of 
Seeberg,  gave  it,  in  my  opinion,  a  very  appropriate  name 
tifteen  years  ago.  Uranus  has  afforded  us  a  Itrong  right,  on 
the  fcore  of  uniformity,  to  affign  to  this  new  planet,  as  has 
been  the  cafe  with  the  old  ones,  a  name  borrowed  from  the 
heathen  mythology.  The  duke  of  Gotha  propofed,  therefore, 
that  of  Hera,  Hpa,  or  of  the  deitv  ftyled  by  the  Romans 
Juno,  the  daughter  of  Saturn,  and  the  liller  and  wife  of 
Jupiter  §:  Jupiter  therefore  would  have  his  father  and  orand- 
father  above  him,   and   his  wife  and  children   below  him. 

*  Mem.  dc  Paris  1776.  p.  ^g:*. 

+  The  new  planet,  perliaps,  is  not  vihblc  in  apogeuni,  as  already  ob- 
ferved. 

J  Allgem.  Geograph.  Ephemerid.  vol.  ii.  p.  170  and  z:;^.  See  alfo 
Laplace's  Expof.t.  dn  S\jlen:e  du  ytofu/e,  p.  342. 

§  Called  ailb  SaturJiia.  The  duke  at  firll  propofed  Rhea,  the  wife  of 
Saturn;  but  this  name  has  already  been  applied  to  the  Earth. 

The 
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The  Greek  name  Hera  is  to  be  preferred  to  the  Latin  name 
Juno,  lit,  Hccauff  the  latter  ha^  btcn  alrcaiiv  apphed  to  the 
planet  Venus.      Piiny  fays  *,    "  Infra   lolcni   ambit  ingens 

Sdus,  appellatum  Veneris Alii  enini  Ji/mnis,  alii 

1/idis,  alii  matris  Deum  appellavere."  St.  Augiiftinet  calls 
Venus,  Stellam  Junonis  :  and  Apuleius  ;J:  favs,  *'  Junofiia, 
inuno  Veneris  ftella  ccnfelur."  Hera  is  always  involved 
in  clouds,  and  our  planet  kept  itfclf  a  lonsi  time  concealed. 
This  name,  therefore,  w  ill  ftill  be  appropriate  even  if  the 
new  ftar  Ihould  not  be  the  fuppofed  planet :  in  that  cafe, 
inftead  of  the  deity  we  have  embraced  a  cloud  §.  2d,  Hera 
is  at  the  fame  time  the  name  of  a  city  in  Sicily,  by  which 
means  the  difcover)'  made  on  that  illand,  and  the  celebrated 
name  of  the  difcoverer  of  tiiis  eighth  primary  planet,  will  be 
eternized  and  preferved  as  long  as  tradition  and  hiftory  exill 
on  the  earth.  The  city  of  Hera,  fituated,  as  well  as  Pa- 
lermo, on  the  coad  of  Sicily,  was  called  alfo  Hybia  Minor, 
and  is  the  fame  mentioned  by  Paufanias,  Cicero  in  his  Let- 
ters to  Atticus,  and  Antoninus  in  his  Itinerary,  In  the  laft 
place,  Hera  is  the  mother  of  Vulcan,  who  has  his  workfhop 
in  the  burninof  mountain  of  ^Etna  in  that  ifland. 

The  objection  alreadv  made  in  regard  to  Uranus,  that  all 
the  planets  have  Roman  and  not  Greek  names,  muft  be  of 
lefs  importance,  as  the  Greek  name  OJ^avo;  has  been  retained 
to  that  difcovered  by  Hcrfchcl,  though  it  would  have  been 
more  agreeable  to  analoiiy  to  have  called  it  Corlus.  All  the 
old  planets,  the  difcoven,-  of  which  is  loft  in  the  obfcurit)'  of 
time,  mav  retain  their  Latin  names ;  but  the  new  planets, 
the  hiftorv  of  the  difcovery  of  which  will  be  handed  down  to 
the  latefl:  pofteritv,  with  the  names  of  the  difcoverers,  ought, 
bv  way  of  di(tin<5;lion,  to  have  Greek  names.  What  feems 
here  an  interruption  of  analogy  will  be  only  harmonv.  Since 
the  creation,  like  the  Creator,  has  no  bounds,  fhould  another 
planet  be  difcovered  beyond  Uranus,  its  hieroglyphic  ap- 
pellation ought  to  be  Greek. 

It  will  be  neceflary  alfo  to  invent  an  appropriate  characler 
for  this  planet.  To  a  new  planet  we  mav  allign  the  characler 
of  a  new  metal.  This  idea  has  been  followed  in  regard  to 
Uranus;  but  we  have  thereby  committed  an  error,  or  rather 
eftabliflied  a  momnnentof  our  ignorance  refpecling  the  com- 
ponent parts  of  plalina.  It  was  a  much  better  propofal  to 
tiiftinguifti  this  planet  by  ^,  the  under  part  of  which  repre- 

*  H  ft.  Na-.  lib.  ii.  cap.  6. 
i    Dc  Civitat.  De  ,  lib.  vii.  cap.  15. 
J  De  Mondo,  p.  25;.  edit.  Biponc. 
§   Nubcs  e:  iiiuiia  captare, 
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fents  a  planet,  and  the  upper  a  fixed  ftar:  it  {houkl,  indeed, 
denote  a  fixed  ftar  become  a  planet.  But  as  this  character 
has  been  already  introduced  in  the  Vicrma  EfhemeridSs,  m 
order  to  prevent  mifconccption  it  ought  to  be  inverted.  The 
charafters  of  the  Earth  S  ,  and  Venus  ?  ,  have  the  fame 
affinit)'.  as  well  as  thole  of  Mars  $  and  Uranus   ^. 

POSTSCRIPT. 

While  the  lad  flieet  of  this  paper  was  printing  we  received 
from  our  worthy  friend  Dr'.  Olbers,  of  Bremen,  the  following 
elements  of  the  orbit  of  Hera,  which  he  calculated  in  a  circle 
from  the  obfervations  communicated  to  him  by  Piazzi : 
Semidiameter  of  the  orbit  -  -  ^'951 

Lonoitude  of  the  afcending  9  -         2'    21"    c^^* 

Inchnatiou  of  the  orbit  -  -  7     5^ 

Helioccnt.  long.  Jan.  ift,  1801  -  2     7     45 

Sidereal  revoluiion  -  iSji'S  days  =  5*0694  year?. 

Daily  hcliocent.  motion  -  -  i^'39'95" 

Yearly  tnotion  -  -  -^  71°!' 

This  orbit  is  very  infufficient,  as  it  is  calculated  on  the  hy- 
pothefis  of  a  circle :  the  very  imperfecl  obfervations  were 
only  22  days  diftant  from  each  other ;  and,  as  Dr.  Olbers 
very  well  obfeives,  the  lines  of  fight  do  not  lie  advanta^eoufiy. 
Dr.  Olbers  is  alfo  of  opinion  that  thefe  elements  are  not  fuf- 
ficient  to  calculate  a  planet  fo  long  before,  in  order  to  be  able 
to  find  it  again  on  its  reappearance  in  the  morning  in  Auffuft. 
In  the  month  of  Anguit  it  will  pafs  through  the  whole  lien 
of  Cancer,  and  mufi  be  fought  for  in  the  equino(9:ial  point. 
From  the  ift  to  the  31(1  of  Auguft,  a  zone  of  the  heavens 
from  115"^  to  130  of  right  afccnfion,  and  from  22°  to  24° 
north  declination,  mull  be  carcfullv  fearched  ;  for  this  will 
be  the  dift;'ic\  of  the  heavens  where  the  planet  will,  in  all 
probability,  be  found  in  that  month. 

In  the  oldeft  periods  Latin  verfes  have  been  invented  to 
<lenote  the  order  of  the  planets  in  regard  to  their  diftarvce 
from  the  fun.'  Thus,  for  example,  wc  have  the  old  well- 
known  verfes : 

Satr.rni  atque  ]ovis  Sidu",  Mars,  Sol,  Venus  alma, 
r^Iercuruis,  clauJit  iiitima  Luna  cliorum. 

On  the  difcoverv  of  Herfchel's  planet,  Poinfinet  de  Sivrv 
wiflied  to  have  it  called  Cybelc  or  Cyhelli:,  after  the  wife  of 
Saturn,  the  neareft  planet  below  it;  and  exprefled  the  order 
ot  the  feven  planets  in  the  following  three  Latin  verfes : 

^mbit  So'em  Hermes,  Venvis  hunc,  mox  Terra,  Diana, 
Mars  fcquitor.  Pcrgit  rex  Jupiter.  Hunc  Saturnus. 
Onines  hos  orbcs  aijipk.5litur  alma  Cubclle. 

One 
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One  of  niv  friends,  poflcflTecl  of  a  poetical  vein,  has  exprelled 
the  order  of  tlie  planet?,  now  incrt-aled  to  eight,  in  the  fol- 
lowing four  lines,  and  not  unhappily  ; 

Mcrturus  primus:    V'ciius  alter;. :   Terra  dcindc, 
r»'ars  ixjfthac :  quiutam  I'eilem  fibi  vindjcat  Hera. 
Jup::cr  ha'ic  liltrd  eft.   Si;quitur  Satumus :    at  ilium 
Uranub  cgreditur,  non  aulim  dicere  lummus. 


XIV^.    Some  Particulars   refpeding   the   nevj   Planet   Ceres 
Ferdinandea. 

\  N  the  two  preceding  papers  our  readers  are  put  in  poflef- 
fion  of  every  thincr  relative  to  the  difcovery  of  this  planet. 
The  following  are  fonie  of  the  obfervtd  places  of  the  Certs 
Ferdinandca,  upon  its  being  redifcovered  lately,  and  the  times 
noted  are  mean  time. 
1801. 

Dec.     7.    Obferved    by  Dr.   Zach   of  Saxe   Gotha,    under 
fome  uncertainty  of  its  being  the  planet. 
M.  T.  '     R.  A.  Dec.  N. 

at  18"  48'  id'        178^^  ZZ'  l^"       II'  41'  30" 
i8c2. 
Jail.      5.    Bv  Dr.  Olbers,  at  Bremen, 

'  17    30  1 85    43  II      8      o 

11.  Again,  bv  Zach, 

atl7      3'  17  186    4j    50  II     10      o 

26.    Bv  INIechain,  at  Paris, 

at  16    10    48  188    24    49  13      o    43 

Feb.     3.    Bv  ihe  aftronomcr  royal,  Greenwich, 

at  16     II     15  jSS    43       o         ji2    39      o 

4.    at  17    25    46         188    43       o  iz    44     o 

12.  at  J 5      412         188    30       o  ^3    33      o 
On  the  7th  of  February  and  fubfequent  days,  it  was  ob- 
ferved bv  Dr.  Hcrfchcl  at  Slough,  and  alfo  by  Alex.  Aubert, 
efq.  at  his  obfervatory  at  Highbur\-  Houfe. 

The  ftate  of  the  weather  at  Slough  did  not  admit  of  Doclor 
Herlchel's  feeing  the  new  planet  till  Monday  night  the  Sth 
current,  he  havingprcvioully  received  diftincl  notice  as  to  its 
place  from  his  friend  Dr.  ^lalkelyne,  the  aftronomcr  royal, 
who  for  the  firft  time  obferved  it,  like  a  ftar  of  the  eighih 
magnitude,  on  the  4th  current,  in  the  morning.  On  the 
9th  and  icth  of  February  at  night,  Dr.  Hcrfchel  again  traced 
the  planet,  and  perceived  its  motion.  It  was  not  however  till 
tae  morning  ot  the  iuccecding  day,  that  through  a  much 
clearer  air,  and  at  a  more   favourable  altitude,   with   lefs 

ob  ft  ruction 
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obftru'ilion  from  the  moon-light,  he  obtained  a  diftinfl  view 
of  it  for  a  fhort  lime.  Through  his  ten  feet  rcflc6tor,  with 
a  magnifying  po>ver  of  fix  hundred,  and  higher  powers,  he 
perceived  its  difc,  though  very  fmall,  yet  didinclly  round  and 
well  defined:  but  faw  nothing  further  which  denoted  a  ring  or 
a  coma,  or  a  fateliite.  The  favourable  ftate  of  the  air  appear- 
ing then  very  precarious,  Dr.  Herfchel  did  not  attempt  to  afcer- 
tain  the  apparent  diameter  of  the  planet  by  means  of  hislainp- 
roicrometer,  as  fome  preparations  and  atljuftments  would 
have  been  necefiary  before  he  could  have  availed  himfeJf 
of  that  curious  apparatus.  But  in  order  to  form  fome  efti- 
mate  as  to  a  point  of  fo  much  importance,  he  adopted  a  happy 
expedient,  and  very  fuitable  to  the  urgency  of  the  moment. 
The  Georgian  planet  being  iituaied  near  at  hand,  in  the 
fame  region  of  the  heavens,  he  direfted  his  telefcope  firft  to 
it,  and  then  to  the  other,  with  his  attention  fixed  upoii 
making  a  comparative  eftimate  of  the  apparent  diameter  of 
each  difc.  In  order  to  this,  and  to  avoid  as  -much  as  poffible 
certain  fallacies  tov.hich  this  method  is  more  or  lelsliabie,  he 
was  careful  to  form  eftimates  over  and  over  again,  according 
as  his  telefcope  was  laft  turned  from  the  greater  difc  to  the 
fmaller;  and  vice  'uerfa.  From  fuch  obfervations,  frequently 
repeated,  he  concludes  that  the  apparent  diameter  of  the 
Ceres  Ferdhiandea  is  about  a  fourth  part  only  of  the  ap- 
parent diameter  of  the  Georgium  Sidus.  By  applying  there- 
fore the  proper  calculation,  Dr  Herfchel  has  inferred  that  the 
real  diameter  of  this  newly  found  primary  planet,  called  Ceres 
Ferdinandea,  is  only  a  little  more  than  half  of  the  diameter 
of  our  moon  and  lefs  than  5-8ths  of  it.  The  fm.allnefs  of 
the  planet,  together  with  the  great  inclination  of  its  orbit, 
are  peculiarities  which  may  probably  lead  to  other  difcoveries 
in  the  folar  iyftem. 

The  following  are  fome  places  of  the  planet  calculated 
forward  in  foreion  journals,  but  corrected  by  the  latelt  ob- 
fervations, fliowing  nearly  where  the  planet  may  be  eN'pe6led 
to  appear  :    computed  for  12"'  or  15'-  Greenwich  time. 
1802.  B.  A.  Dec.  N. 

Feb.    17.         188=    15'  14°      8' 

23.  187     39  14    49 

March  i.  186     50  35     31 

The  planet  will  be  in  oppofition  to  the  fun  about  the  13th 
of  March. 

7"he  following  are  the  elements  of  the  planet  as  calculated 
by  M.  Gaufs,  of  Brunfwick,  for  an  elliptic  orbit. 
Epoch  i8ci,  Jan.  c,   or  Jan.  i,  which  of  the  two  is  un- 
ceriain  -  -  -         2'    17°   36'    C54'' 

Vol.  Xil.  F  Aphelmra 
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Aphelium  -  -  -       jo'    26°    27'  38" 

Afccnding  node       -  -  -         3     21       o     44 

Inclination  of  orbit  -  -  o     10     36     57 

tccentricit)'  0,0825017  to  its  mean  difiance  unity. 

Aleau  diftance  from  the  i'uii  2*7673 . 

Mean   diurnal    heliocentric   and    tropical  motion,    fay,    12' 

50.914". 

Periodic  time  1681  day?,   or  4  years  7  months. 

Baron  Von  Zach,  dirci^lor  of  the  obfervatory  of  Gotha, 
writes  as  follows  to  C.  INIechain,  adminifirator  of  the  obfer- 
vatory of  Paris  : 

*^  iSI.  vSchroter  of  Lilicnthal  lias  fecn,  v.ith  his  large  tele- 
fcopes,  the  new  planet  Ceres,  imdcr  a  difc  of  nearly  2''.  He 
fufpe6ls  that  it  has  two  fatcllitcs.  The  planet  is  enveloped  in 
a  very  thick  atmofphere,  for  it  appears  to  be  furroundcd  with 
much  ncbulofity.  I  am  very  anxious  to  learn  what  Dr.  Her- 
fchel  will  tell  us  refpefting  it  :  in  the  mean  time  I  thought 
it  mv  duty  to  write  you  this  in  hafte." 

Elliptic  eleraentsof  the  new  planet^  correcltd  byM.  Gaufs 
from  his  lalt  obfervations : 
Diurnal  tropical  heliocentric  motion  7707376". 
Tropical  revolution,  168  r'  12''  9"". 

It  is  a  curious  circumltance  that  the  difcovery  of  this  planet 
has  been  long  expecled,  and  even  in  fome  meafure  predicted. 
Profeiror  Bode,  of  Berlin,  in  his  Kurzor  Entxvurf  dcr  jijlro- 
no7n:Jchen  JViJJ'enchaftc?!,  Berlin  ]  794,  §  387,  has  the  follow- 
ing pafll;ge : 

"  Is  it  probable  that  Uranus,  or  the  Georgian  planet,  is  really 
fituated  at  the  utmoll  limit  of  our  folar  world  ?  This  appears 
to  be  very  doubtful,  confidering  the  immenfe  fpace  interpofed 
between  it  and  the  neareft  fixed  ftars.  Other  planets  per- 
haps may  be  ftill  more  remotely  fituated,  and  mav  perform 
their  revolutions  unfeen  by  human  eyes.  \\'e  can  fcarcely 
fuppofe  that  anv  planet  exills  nearer  to  the  fun  than  Mercury: 
but  confidering  the  proportions  of  the  diltances  of  the  planets 
from  the  fun,  we  obferve  between  iNIars  and  Jupiter,  a  di- 
ftance far  greater  than  a  comparifon  of  the  other  diftances 
would  lead  us  to  expect,  and  this  fpace  may  perhaps  be 
occupied  by  a  planet  yet  unknown." 

Similar  ideas  feern  to  ha\e  been  entertained  in  this  country, 
even  loner  anterior  to  the  conjeclures  of  Lambert  and  ,the 
German  aftronomers,  as  appears  by  the  followinir,  which  is 
given  as  a  note  in  a  work  lately  publiflied  on  afironomv,  by 
Mr.  Olinthus  Gregory,  teacher  of  mathematics,  Cambridge. 

"  Mr.  Maclaurin  and  other  philofophers  expelled  nearly 

crie  huiidred  years  ago,    that  fuch  a  difcovery  as  this  of 
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Piazzi  would  be  made  by  fome  diligent  aftronomer ;  and 
the  opinion  has  been  iatelv  revived  by  Mr.  Capel  Lofft,  a 
gentleman  well  known  for  his  attachment  both  to  the  fci- 
encej.  and  the  mules.  In  the  New  London  Review  for  March 
1800,  this  gentleman,  in  a  critique  on  the  Athenian  Letters, 
ventured  to  ofi'er  fome  conjectures  refpe6ling  an  intermediate 
planet  between  Mars  and  Jupiter,  the  coincidence  of  which 
V  ith  the  new  difcoverv  is  verv  remarkable.  He  fuppofed  that 
the  difiancc  of  the  intermediate  planet  from  the  Sun  would 
be  to  that  of  Mars,  either  as  y^  to  15,  or  as  20  to  15,  the 
midway  between  which  correiponds  nearly  with  the  fa£t. 
With  refpeft  to  it?  diameter,  he  conceived  it  might  be  to  that 
of  Mars,  as  that  of  Mars  to  the  diameter  of  the  earth  ;  and 
then  being  not  much  more  than  half  the  diameter  of  Mars, 
and  at  five  times  the  perigean  diitance,  it  would  be  feen  from 
the  F^arth  under  an  angle  of  2'"  or  3",  while  Georgium 
Siilus  would  appear  under  an  angle  of  4".  Thefe  lucky 
eonjeclurcs  were  drawn  from  a  certain  kind  of  Vythagorean 
harnfmy.  and  are  ingenioufly  defended  in  the  Review  juft 
mentioned." 


XV.  JDefcripfion  of  a  ncju-mvented  Aftronomical  Injiru* 
menl,  for  pliicing  Globes  in  a  proper  Situation,  by  meam  of 
the  Sun,  luithout  the  Help  of  a  Mugnefic  Compafsj  or  other 
Injlrument.     By  Mr.  B.  ?vL  Forstek  *. 

JLT  confifls  of  a  brafs  circle,  C,C,  (Plate  IL  fig.  2  and  3.) 
made  to  fit  the  furface  of  a  twelve-inch  globe.  Acrofs  this 
circle  is  a  brafs  bar,  B,  B,  arched  on  the  under  part,  to  fit 
the  curve  of  the  globe,  and  flat  at  the  top.  The  fides  of  this 
bar  are  graduated,  anfwering  to  ten  degrees  of  the  ecliptic  ; 
and  the  under  part  is  chamfered  fo,  that  the  edge  may  be 
very  narrow  which  lies  over  the  ecliptic,  when  in  ufe.  On 
the  flat  top  of  the  bar  is  a  fmall  hole,  with  a  metal  pin  S, 
ferving  aa  a  fj'l^  to  cafi.  a  (hadow.  The  part  which  re- 
ceives the  (hadow  is  painted  a  dead-white,  to  pi'^vent  the 
dazzling  which  the  brafs  alone  would  have  occafioned. 

This  little  inftrument,  which  may  be  called  a  folar  fl^yle, 
was  made  under  my  direilion  by  Mr.  Blunt  of  Cornhill.    . 
Method  of  njing  the  hiflrumejit. 

Find  the  fun's  place  in  the  ecliptic,  by  an  almanac,  (or 
on  the  wooden  horizon  of  tlie  globe,  if  marked  there,)  thea 
place  the  inftrument  in  fr.ch  a  manner  on  the  furface  of  the 
globe,  that  the  pin  ox  jhle  be  exaftly  over  that  place  on  the 
ecliptic.     Having  done   this,    turn   the   globe  into   fuch  a 

*  Ccmmunicated  by  the  author. 
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fituaiion  that  the  ^flvle  fliall  caft  no  fliadow  :  when  this  I? 
the  cafe  the  globe  will  be  properly  placed;  or,  as  it  is  ufualFy 
called,  rcc\itied  for  the  time  of  dav. 

This  inrtrinrveiit  may  alfo  be  ufed  for  taking  diflances  of 
places  or  liars,  on  diflisrent  parts  of  the  globe,  wliich  arc  not 
more  than  ten  dejjrees  afunder. 


XVI.    -i  feiu  Partkulars  refpefllng  Mr.   BoAz's    P,;tcJii 
Telegraph*. 

J.  HTS  Telegraph  exhibits  the  alphabetic  or  other  cha- 
racters, or  lignals,  bv  means  of  lamps  rendered  vifible  and 
invifible  by  a  mechanifm  iiniple  in  its  confiruclion  and  im- 
mediate in  its  effecls,  as  alfo  by  boaids  or  other  opaqne 
bodies,  which  may,  in  like  manner,  be  rendered  vifible  or 
invifible  at  pleafure,  by  ahernatcly  prefenting  their  fronts  or 
their  edges  tt)  the  eye.  Or  by  laiiips  and  boards  fo  combined 
together,  that  both  or  either  may  be  ufed  :  but  perhaps  the 
Riodcs  eafiell  in  litting  up  and  application  arc  the  followiiig, 
viz.  ; 

Twenty-five  lamps  are  placed  in  a  frame  at  equal  diftance.-j 
from  each  otlier,  as  reprtfcnted  by  the  white  dots  in  fig.  i, 
Ko.  r,  (plate  III)  each  having  a  moveable  cover,  or  blind, 
fitted  to  ity  in  fuch  a  manner  that,  when  they  fall  down,  (which 
they  do  by  their  own  weight)  the  lamps,  or  rather  the  flames 
of  the  lamps,  are  intercepted  and  rendered  invifible,  fo  pre- 
fenting  a  mere  blanl-:  to  the  eye  placed  in  front  of  the  frame, 
as  in  fig.  2,  No.  i. 

Another  frame  is  provided  having  grooves  cut  in  it :  and  for 
each  letter  of  the  alphabet  or  other  fign  wiflied  to  be  ex- 
hibited, an  oblong  piece  of  wood  is  alfo  provided,  made  fo  a» 
to  Aide  backward  and  forward  in  thcfe  grooves,  having  an 
alphabetical  letter  or  other  fign,  confpicuouflv  marked  on  the 
outer  end  of  it.  Any  one  of  thefe  j')leces  of  wood,  by 
being  puilied  in  or  drawn  out,  pulls  all  ai  once  from  before 
the  lamps,  or  lets  down  (by  means  of  ropes  or  wires)  as  many 
lamp-covers  or  blinds  as  are  necefl'arvto  exhibit  that  particular 
letter  or  fign  marked  on  that  particular  piece  of  wood,  fo 
pufhed  in-or  drawn  out.  The  letters  of  the  alphabet  fo  ex- 
hibited, are  reprefented  bv  fiofures  3   to  28,  No.  i. 

The  fame  thmc",  however,  mav  be  accomplidicd  by  means 
of  nine  la^ip^.  onlv.  Fig.  j.  No.  2,  reprefents  the  nine 
lamps,  rendered  vifible  by  having  their  covers  or  blinds  re- 
moved as  mentioned  above.  Fig.  2,  No.  2,  reprefents  the 
v.ho!e  covered.     Figs.  3  to  28,  No.  2,   reprefcut  the  whole 

•"  ComjnunicareJ  by  Mr.  Boa:. 

alphabet. 
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alphabet.  The  letters  are  perhaps  lefs  diftlnft  than  thofe 
produced  by  means  of  twenty-five  lamps ;  but  this  fpecies 
of  Tclecrraph  comes  cheaper,  and  is  eafier  fitt(dup:  and 
ahhough  the  alphabetical  letters  rcprefentcd  bv  it  appear  at 
Jlrft  fight  imperfect,  yet,  after  having  feen  tlum  twice  or 
thrice^  they  ^viIl  always  after  be  cafily  recognifed  by  the 
intelligent  mariner  or  foldier,  and  may,  even  at  firlt  fight,  be 
read  by  one  quite  unacquaintx^  with  the  invention.  With 
twenty- five  lamps,  capital  letters  are  exhibited:  with  nine 
li\n^ps,Jmall  letters  muft  fometimes  be  (hewn. 

Forms  of  Sigrtals  fuggejlcd  by  the  Patentee, 

As  only  one  letter  appears  vifible  at  a  time,  to  divide  thefe 
letters  therefore  into  words,  a  fign  isrequifite;  for  which 
purpofe  fig.  29,  No.  i  or  2,  in  the  refpeiiive  Telegraphs,  is 
exhibited. 

When  a  veflfel  approaches  another,  and  wiflics  to  fpeak 
the  dransjer,  fig.  •:^o,  No.  i  or  2,  is  exhibited,  being  as  much 
as  to  fay  "  I  wifli  to  fpeak  you." 

When  the  (irange  vellel  fees  this,  flie  fliows  fig-3r,  No.  I 
or  2,  as  much  as  to  fiiy  "  I  perceive  you  widi  to  fpeak  me, 
am  ready  to  h-earyou;"  that  is,  to  mark  down  the  letters  you 
exhibit.  When  the  veifel  has  fi)oke,  the  liranger,  in  her 
turn,  exhibits  fig.  ^o.  No.  1  or  2,  and  replies. 

Fig.  32,  No.  I  or  2,  reprefents  a  fign  which  the  captain  of 
the  Eliza  throws  up,   (liould  he  wifli  to  fpeak  the  captain  of 
the  James,  iviihout  'what  he  fays  being  knoiun  to  the  crews 
of  either  veffel.     For  this  pnrpofe  two  circular  flat  rings   of 
wood  or  metal  may  be  put  in  a  box,  the  one  moveable  on  its 
centre,  the  other  fixed.    On  one  of  thefe  rings  Jet  the  twenty- 
fix  letters  of  the  alphabet  be  engraven,  painted  or  written,  at 
equal  di fiances  from  each  other,  progre/Jhch  <is  they  occur  in 
the  alphabet.     On  the  other  ring  let  thefe  charaders  be  en- 
graven, painted  or  written,  but  in-egularly.    Let  each  captain 
be  pofi:efled  of  a  box  as  above,  fimilar  in  every  refpecl. 

When  the  captain  of  the  Eliza  throws  up  fignal  marked 
fig.  32,  No,  I  or  2,  and  immediately  thereafter  the  letter  G, 
this  Ihows  he  wiihes  to  fpeak  privately  to  the  captain  of  the 
James,  on  this  letter  (or  key,  as  it  may  properly  he  called). 
On  feeing  this,  the  latter  turns  round  the  moveable  ring  in  his 
private  fignai-box,  until  the  two  G's  are  overagaind  or  clofe 
to  each  other,  as  in  the  figure  annexed;  (ihc  w'hite circle  with 
black  letters  reprefentingthe  moveable  ring;)  it  being  under- 
itood  that  the  captain  of  the  Eliza  has  prcvioufly  done  the 
lame  thine;  in  his  private  fitrnal-box. 

F  3  Every 
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Kver\'  letter  the  Eliza's  captain  exhibits  is  taken  down  ftnJ 
deciphered  or  tranfpolcd  hv  the  private  fignal-box  of  the  other. 
Thus,  making  a  fuppofition  that  the  arrangement  of  tho 
alphabetical  charathlers  is  as  in  the  annexed  reprefentalion  ot 
the  fignal-box  ;  if  one  exhibits  the  letters  dnniu — uh — z'/yr, 
when  tranfpofed  they  exprcfs  the  words  iicus  of  peace  ;  the 
letters  fo  exhibited  being  divided  into  words,  by  tig.  -y, 
No.  I  or  2,  as  above  mentioned. 

Fig.  33,  No.  I  or  2,  fignifies  a  contra6lion  of  the  conjunc- 
tion (,nd. 

Fig.  34,  No.  I  or  2,  an  apoftrophc,  necciraiT  in  writing 
French. 

Fig.  35,  No.  I  or  2,  as  much  as  to  fay,  "  I  am  in  dit- 
trcfs,"  or  "  I  did  not  underftand  your  laft  fignal  or  fentcnce, 
I  pray  youTpeak  again." 

Fig.  36,  No.  I  or  2,  a  period. 

Fig.  37,  No.  I  or  2,  a  final  Hop. 

Or  both  '^6  and  37,  No.  i,  mav  be  given  at  once,  fignifylng 
*'  I  have  finiflied  what  T  intended  to  fav,  you  have  now  an 
opportunity  to  fpeak  without  confufing  me." 

^Anv  two  or  more  figns  or  charai^lers  c<m  be  exhibited  at 
once,  thus  increafing  tlie  number  of  appearances,  which  may 
beufed  as  diflerent  fignals. 

Fi<r-38.  afalutation  when  the  veflels  part,  q.  d.  ^'farewell." 

Figs.  39  to  48,  Nos.  I  and  2,  exhibit  the  numerical  figures 
necelTary  to  tell  the  latitudes,  longitudes,  See.  at  fea.  With 
the  nine-lamp  Telegraph,  however,  the  numerical  figures  are 
more  liable  to  be  miftaken,  and  it  nught  perhaps  be  as  well 
rather  iofpell  the  number  wnfhcd  to  be  exprefled.  This  lies 
in  the  option  of  the  fpcaker. 

Thefe  are  a  few  hints  concerning  this  invention,  which 
may  be  applied  to  a  great  variety  of  purpofes.  By  ufing 
lenfes  before,  or  refleftors  behind  each  of  the  lamps,  to  in- 
creafe  the  glare  and  render  the  light  more  vivid,  they  become 
vifible  even  during  the  brighteli.  fun-fnine^  at  a  very  great 
diltance. 

At  fea  the  Teleorraph  hangs  en  pivots,  to  vield  to  the 
fwingof  the  veflel;  lo  remains  always  perpendicular.  For  land 
fervice  this  is  unnecefl'ary,  but  in  either  cafe  it  may  be  turned 
round  fo  as  to  face  in  any  direction. 

Thus  a  complete  fvftem  of  conmiunlcaUon  may  be  efta- 
bliflicd, — fimple,  cafy,  and  unfliackled  ; — not  liable  to  be  mif- 
taken, but  legible  by  day  or  night  to  all  ;: — capable  of  being 
the  vehicle  of  ideas  in  any  langi^age,  and  fo  quick,  that,  if 
necellary,  fixtyfigns  can  be  exhibued,  and  diftinclly  read  at  a 
great  diiiance^  ni  the  I'pace  of  one  minute. 
-         '  This 
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This  mode  of  communicating  thoughts,  information,  and 
intelHgence  would  coniequently  be  of  much  ufe  on  lioht- 
houfes,  dangerous  coafts,  harbours,  fortifications, — at  head- 
quarters, and  out-pofis, — in  fliips  of  war,  revenue  cutters, 
merchant  veflels,  Sec.  Correfpondence  in  this  manner  might 
alfo  be  carried  on  between  gentlemen's  country  feats,  if  ia 
•light  of  each  other,  though  far  dillant. 

Orders  for  thefe  Telegraphs,  or  offers  from  tradefmen  to 
make  them,  mav  be  addreflfed  per  pofl  "  James  Boaz,  Glaf- 
gow,  North  Britain  ;"  or  to  Mr.  Wyatt,  No.  182,  Fleet- 
ilrcet,  London. 

London, 
Feh'uary  l8o2. 


XVL  Kolices  refpeSilng  Neiu  Publications, 

A  Treatije  on  ^lllronomy,  in  zuhich  the  Elements  of  thi 
Science  are  deduced  in  a  natural  Order,  frorji  the  Ap- 
pearances of  the  Hca-vens  to  an  Ohjerver  on  the  Earth, 
demonjlrated  on  JMathematical  Principles,  and  explained 
hy  an  Application  to  the  various  Pha-nomena.  By  Olin- 
THUS  Gregory,  Teacher  of  Mathematics,  Cambridge. 
London,  Kearfley  1803.  8vo. 


A. 


-STRONOMV  is  a  fcicnce  not  only  noble  and  exalted 
in  itfelf,  but  attended  with  fo  many  advantages  that  little, 
needs  be  faid  in  its  favour.  Its  utility  in  navigation,  bv 
which  means  that  art  has  been  brought  to  a  ftate  of  very 
great  perfecSlion,  is  alone  futhcient  to  (how  its  importance^ 
and  confequently  the  benefits  that  muft  arife  to  fociety  by 
encouraging  and  promoting  it.  Moft  of  the  civilized  coun- 
tries in  Europe,  indeed,  have  lately  paid  confiderable  at- 
tention to  this  important  object.  And  the  great  improve- 
ment made  in  the  conftru(Mion  of  telefcopes,  and  other 
aftronomical  inflraments,  has  produced  difcoveries,  and  an 
accuracy  in  obfervations  of  the  celeftial  bodies,  which  other- 
wife  could  not  have  been  expected.  By  the  munificence 
and  liberal  pro'eclion  of  our  moit  gracious  fovereign,  who 
has  alwavs  fiiown  himfelf  a  friend  to  fcience,  thefe  im- 
provements have  been  carried  to  a  very  great  extent  in  this 
country  :  and  it  muft  fill  the  breall  of  everv  patriotic  Briton 
with  honeft  pride,  to  refleft  that  there  is  fcarcely  an  ob- 
fenatory  in  Europe  which  is  not  furniflied  with  telefcopes 
by  H^rfchei  or  Dollojid,  and  with  quadrants,  equatorial  fec- 

F  4  tors. 
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tors,  tranfit  inflruments,  &c.  by  Ramfden  and  other  etiii- 
n^t  Englirti  artills  But  though  aftronomv  has  been  lb 
much  improved  in  this  country,  we  wee  far  beliind  fome 
of  our  neighbours  on  the  continent,  in  regard  to  good  works 
en  the  fiibie<5l.  We  do  not  here  mean  to  throw  out  any 
reflections  againfl  ihofe  authors  who  have  written  on  aftro- 
nomv, many  of  whom  are  juftly  entitled  to  praife.  But 
we  are  of  opinion  that  none  of  thefe  works,  the  fyftem  of 
profclTor  Vince  excepted,  is  fuited  to  the  prefent  improved 
flate  of  the  fcience  ;  for  works  of  aftronomv,  from  the  na- 
ture of  the  fubje6l  on  which  they  treat,  the  neceftity  of  fre- 
quently corrcfting  the  tables,  and  other  circumftances,  muft 
have  a  very  limited  period  of  utility.  As  profeflbr  Vince's 
work  is  too  bulky  and  expenfne  for  the  great  mafs  of  the 
public,  it  gives  us  pleafure  to  fmd  that  a  gentleman  fo  well 
qualified  for  the  talk  as  Mr.  Gregory  feems  to  be,  has  turned 
his  attention  to  this  deficiency,  and  fupplied  the  public  with 
a.  comprehcnfive,  clear,  and  well  arranged  elementary  trea- 
tife  on. this  noble  and  ufeful  fcience.  We  have  no  hetitation 
in  faying,  that  we  confider  it  as  the  beft  practical  work  on 
the  lubjecl  publifl^ied  fince  the  time  of  Leadbetter.  The 
author's  rules  are  fimple  and  eafv  :  and  the  whole  rendered 
fo  familiar,  by  a  variety  of  examples,  that  any  perfon  ini- 
tiated in  the  principles  of  the  mathematical  feiences  muft 
readily  comprehend  them.  It  will  be  of  threat  utility  to 
yoiing  perfons  in  particular,  who  are  ftudving  aftronomy; 
and  thofe  who  have'made  confiderable  proficiency  will  find 
it  exceedingly  convenient  to  refer  to.  The  author  has  omit- 
ted none  of  the  modern  ditcoveries  ;  and  the  tables  he  has 
given  at  the  end  are  taken  from  the  beft  fources,  and  improved 
by  the  lateft  correftions. 


X\  III.   Proceedings  of  Learned  Soc'uiles. 

ROYAL    SOCIETY  OF  LONDON. 

R.  GIBBES,  in  a  paper  on  galvanifm,  read  before  the 
Society  on  the  3ift  of  .January,  affumes  an  opinion  contrary 
to  that  of  Dr.  Wollafion,  refpecting  the  origin  of  electricity 
in  chemical  changes,  and  maintains,  that  the  electrical 
changes  are  to  be  conlidered  as  preceding  and  favouring  the 
chemical.  He  imagines  that  the  (imple  contact  of  various 
fubftanees  produces  changes  of  electrical  equilibrium,  and 
that  the  action  of  acids  is  effectual  in  promoting  thefe 
changes  by  bringing  their  furfaces  into  contact.     Dr.  Gibbcs 

obferves 
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obferves  upon  Dr.  Woll.irton's  experiment  of  immerfing 
zinc  and  filvcr  in  an  acid  folution,  that  if  they  are  placed  in 
two  feparate  portions  of  tlie  fluid,  and  the  parts  not  im- 
merfed  are  brounht  into  c.ontatK  there  is  no  eniiflion  of  gas 
from  the  lilver  ;"but  that  it  is  copioufly  produced  when  the 
"contaft  takes  place  in  the  fame  fluid.  lie  proceeds  to  relate 
fome  experiments  which  feem  to  (liow  a  difference  between 
galvanifm  and  elciSlricity,  particularly  that  galvanifm  does  not 
appear  to  be  attratled  by  metallic  points.  He  a'fo  ftates  an 
experin-»ent  in  which  a  piece  of  paper  is  placed  on  tin-oil, 
and  rubbed  with  elaftic  gum ;  and  although  the  tinfoil  is  not 
infulated,  fparks  are  produced  on  raifing  the  paper.  Dr. 
Gibbes  concludes  with  fome  arguments  againd  the  doctrine 
of  the  decompolilion  of  water ;  and  advances  as  a  probable 
opinion  that  oxvgen  and  hydrogen  gas  are  compofed  ot  water 
as  a  bafis  united  with  two  otlier  elements,  which  combined 
form  heat. 

The  meetings  of  the  98th  January,  the  4th  and  nth 
Februarv,  were  principally  occupied  by  a  paper  on  the  hy- 
peroxvgenized  muriatic  acid,  by  Richard  Chenevix_,  Elq. 
F.R.S. 

After  a  fhort  account  of  the  experiments  that  had  been 
made  before  him,  and  particularly  of  the  ingenious  conjec- 
ture of  Air.  EerthoUet  *,  Mr.  Chenevix  proceeds  to  ftatc  the 
means  by  which  he  has  afcertained,  that  the  acid  contained 
in  hvperoxvgenized  muriate  of  potafli  is  muriatic  acid  in 
a  particular  Itate  of  combination  with  oxygen,  and  the  ex- 
periments by  which  he  determined  the  proportion  of  thefe 
elements. 

From  the  quantity  of  oxygen  and  of  Ample  muriatic  acid 
contained  in  the  fait,  he  proves  that  hyperoxygenized  muri- 
atic acid  is  compofed  of 

oxvgen  -  -  ^5 

muriatic  acid  -         '       '         35 

100 
From  the  proportions  of  the  fait  which  is  formed  when  a 
current  of  ozvgenized  nmriatic  acid  is  pafled  through  a  fo- 
lution of  potaili,  and  which  he  found  to  be  compofed  of  the 
fame  elements,  in  the  fame  proportion  as  oxygenized  mu- 
riate of  potafli  would  be,  if,  at  the  very  moment  of  its  for- 
mation, it  had  not  been  refolved  into  flmple  and  hyperoxyge- 
nized muriate,  he  concludes  that  oxygenized  muriatic  acid  is 
compofed  of  oxygen  _         ,  _  16 

muriatic  acid  -  -  84 

'•"  Journal  de  rbyfuvue,  17S5,  page  217. 
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From  a  number  of  experiments  which  are  dated  at  length, 
Mr.  Chenevix  imagines  that  the  falts  of  the  genus  oxyge- 
nized muriate  tlo  virtually  exift  ;  but  that,  by"  fuperior  af- 
liuities,  they  are  all  retolved  into  muriates  and  hvpcroxvge- 
ii!zed  muriates  at  the  very  moment  the  acid  comes  in  con- 
tart  with  the  bafe.s. 

He  defcribes  and  analyfes  all  the  falts  of  the  genus  hyper- 
oxygenized  muriate  ;  and  mentions  the  hyperoxvgenized 
muriate  of  ammonia  as  an  extraordinary  inftance^'of  di- 
fperfmg  affinities.  He  obtained  the  alkaline  falts  pure  bv  re- 
pealed cryftallizations  ;  and  the  earthy  falts,  by  boiling  theui 
with  phtiiphate  of  fdver. 

He  has  examined  like\vife  feveral  of  the  metallic  falts  of 
this  genus,  and  mentions  hypernxvgenized  muriate  of  filver 
as  Itrongly  marking  the  difference  between  muriatic  and  hy- 
peroxygenized  nmriatic  acids.  He  afcribes  to  this  fait,  when 
mixed  with  any  combuftible  bodv,  an  expanlive  force,  which 
he  thinks  he  will  be  within  bounds  ifheftates  to  exceed 
five  times  that  of  anv  known  dctonatino;  fait. 

He  concludes  with  an  appeal  to  the  chemical  world,  whe- 
ther, in  the  prefent  ftatc  of  the  fcieacc,  it  would  not  be  more 
philofophical  to  fav. 

Muriatic  radical,  or  fome  one")  C^r    •    •        ■^ 

1    r.i     r         •  .  I  i^JurlallC  acid ; 

word  or  the  iame  mi  port,          )  |  ' 

M-  1  K  ■    o      \    c  I  Oxveenized 

uriatous  acid,  Vmuead  of<        -•-  •        ■, 

'  l'  j  muriatic  acid  ; 

Muriatic  acid,  j  ;  Hypcroxygenized 

'  J  |_muriatic  acid; 

and  ftates  the  arguments  in  favour  of  each  appellation. 

As  a  warning  to  thofe  who  would  repeat  his  experiments, 
he  relates,  in  the  courfe  of  his  paper,  an  accident  that  hap- 
pened in  his  laboratorv,  to  himfelf,  and  to  Mr.  Vandeer,  by 
which  the  latter  gentleman  had  almoft  lofi  his  fight,  and  was 
wounded  in  the  moft  dreadful  manner. 

On  the  4th  and  Tiih  of  Februarv,  letters  from  Dr.  Maflce- 
]yne,  Mr.  \'on  Zach,  .Mex.  Aubert,  Efq.  and  Mr.  Gilpin, 
clerk  to  the  Royal  Society,  were  read,  ftating  that  they  had 
obferved  the  new  planet.  As  we  have  already  given  its  ob- 
ferved  places,  (fee  p.  54,  Sec.)  wt  need  not  here  repeat 
them. 

On  the  1 8th  of  February,  a  paper  by  Dr.  Herfchel  on  the 
fame  fubjccl  was  read.  His  refults  are  given  in  the  preceding 
pages. 

ROYAL  ACADEMY   OF  SCIENCES,    BERLIN. 

The  laft  fitting  ol  the  Royal  Academy  of  Sciences  was  oc- 
cupied 
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cupied  a  good  deal  with  2:;alvanic  experiment?.  IMr.  Pier- 
hard  lias  found  that  nickel  in  contact  with  zinc  produces  the 
lame  efletl  as  lilvcr  and  copper.  Klaproth  read  ibme  account 
of  the  galvanic  experiments,  made  on  a  hirge  fcale,  bv  Van 
Marum,  of  Haarlem,  and  of  his  counter- trials  with  Tyler's 
large  machine.  Thefe  trials  confirm  V^olta's  theory  refpeft- 
ing  the  identity  of  galvanifm  and  the  eleftric  fluid. 

FRENCH    NATIOXAL    INSTITUTE. 

[Continued  fi\.m  p.  i>\,  vol.  xi  ] 

C.  Meffier  having  in  vain  fpent  the  night  of  the  3d  of  Oc- 
tober in  i'earching  for  the  new  Uar;  to  confole  hirnielf  for  his 
want  of  fuccefs,  he  began  to  confider  the  very  imcommon 
fpeilacle  exhibited  by  the  conllcllation  of  the  Lion,  in  which 
Saturn,  Jupiter,  Venus,  and  the  Moon  were  coUe^ited  around 
the  beautiful  ftar  called  llegulus  or  the  Lion's  heart. 

This  was  not  a  real  conjuntlion,  fiuce  there  was  between 
all  thefe  ftars  the  di fiance  of  feveral  degrees.  Thefe  alfem- 
blages,  refpetiling  which  afirologers  formerly  made  {o  much 
noife,  and  which,  according  to  them,  were  to  be  followed  by 
dreadful  cataftrophes,  have  always  pafled  over  in  a  very  tran- 
quil manner,  and  have  produced  no  other  efl'ett  than  that  of 
eovering  with  confulion  thefe  filly  prophets.  They  are  alfo 
attended  with  no  other  benefit  than  that  of  afiording  to  the 
ailronomer  an  opportunity  of  obferving  feveral  of  the  planets 
at  the  fame  time.  C.  Meffier  took  advantage  of  this  cir- 
cumttance  to  fix  the  refpeftive  fituations  of  thofe  which  were 
then  in  the  neighbourhood  of  Rcgulus.  The  conjun6lion  of 
feveral  planets  being  a  circumltance  verv  uncommon  may 
ferve  alfo  to  fix  the  epoch  of  any  event,  and  in  fuch  an  inva- 
riable manner  that  no  change  of  icra  or  in  the  calendar  can 
render  it  doubtful. 

C.  Prony  read  to  the  clafs  a  notice  of  fome  experiments 
made  with  an  Engli(h  rule,  couftrufted  according  to  the 
Itanilard,  of  thofe  employed  in  the  grand  trigonometrical  ope- 
ration of  general  Roy,  and  brought  to  Paris  by  profeflbr  Pic- 
tet  of  Geneva,  and  which  was  com|5ared  with  the  metre  of 
the  Inftitute,  and  the  toife  called  the  Peruvian. 

C.  Flaguergues  fcnt  fome  obiervations  of  the  planets,  and 
of  different  eclii^fes. 

Chemifts  were  acquainted  with  two  metallic  conibinations, 
which  have  the  remarkable  property  of  producing  a  violent 
detonation,  when  fubjecled  to  a  flight  comprefiiion,  or  wlicn 
expofed  to  a  flight  degree  of  heat.  Thefe  combinations  are 
fulminating  gold  and  filver.  Mr.  Howard  has  lately  made 
J-nown  a  third,  which  poffefles  the  fame  property,    and  to 

which 
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which  he  has  given  t)ic  name  o^ fulmhtathig  mercun  .  It  j'a 
attended,  however,  with  this  difference,  that  it  is  not  pro- 
duced under  circumAanccs  finiilar  to  thofc  under  which  gold 
and  lilvcr  fufceptibic  fjt" detonation  arc  obtained.  It  is  form- 
ed by  the  tbullition  of  nitrate  of  mercury  with  alcohol,  and 
depolits  itfcU"  in  a  powder,  the  colour  of  u-liich  varies  froui 
white  to  a  gray  more  or  lefs  dark.  It  was  nceeflary  to  find 
in  the  analyfis  of  this  fubltancc  an  explanation  of  it>  pro- 
<]nclion,  and  that  of  its  rcfen)blance  to  fulminating  gold  and 
liher;  and  alfo  of  its  differences  from  them.  Mr.  Howard 
concluded  from  his  experiments,  that  it  was  compofed  of 
o.xaiic  acid,  oxide  of  mercury,  and  ethereal   nitrous  gas. 

C.  Berthollet  has  (liown  by  h.is,  that  it  contains  no  oxalic 
acM  ;  but  that  it  contains  annnonia ;  that  it  forms  in  this 
.  relpecl.a  combination  analogous  to  fulminating  cold  and 
filver;  and  that,  confequently,  its  effects  ought  to  be  ex- 
plained in  the  fame  manner  as  thole  of  thefe  compounds. 
Fulminating  mercury  differs  from  thcfe  two  detonating  me- 
tallic iubftances,  by  a  portion  of  aiiercd  alcohol,  which  en- 
ters into  the  combination,  and  which,  when  decompofed, 
produces  carbonic  acid.  Fulminating  mercury  then  is  a 
triple  combination,  while  fulminating  gold  and  filver  are  only 
binary  combinations  of  the  oxides  of  thefe  metals  with  am- 
monia. 

C.  Vauquelin  read  a  memoir  on  the  analyfis  he  made 
of  a  copper  ore  difcovered  in  Derbvfliire,  fpecimens  of 
which  had  been  tranfmitted  to  the  Council  of  Mines  by 
Co\mt  dc  Eeurnon.  Vauquelin  ftates,  that  this  ore  is  com- 
pofed of  (i2,  parts  oxide  of  copper,  24  parts  of  arl'enic  acid, 
8  parts  arfeniate  of  iron,  and  8  parts  water  of  cryftallization. 
Vauquelin  having  b<^en  requefted  alfo  by  the  Council  of 
Mines  to  examine  a  mineral  fent  to  it  by  M..  Karftein  of 
Berlin,  under  the  name  of  arfeniatcd  copper,  afcertained  that 
this  mineral  is  formed  of  60  parts  oxide  of  iron,  22  parts  ar- 
fenic  acid,  and  18  parts  water  of  crvftallifation;  but  that  it 
contains  not  an  atom  of  copper.  Neither  copper  nor  iron 
had  been  before  found  united  to  the  arfenic  acid ;  and  this 
is  the  reafon  why  the  mineralogifts  had  made  no  mention 
in  their  works  of  the  arfeniate  of  iron  or  arfeniate  of  copper. 
The  labours  of  C.  Vauquelin  have  therefore  enriched  with 
two  diftinc^i  fpeeies  the  catalogue  of  mineral  fubltances  al- 
ready known  '. 

C.  Vauquelin  read  ah'b  a  memoir  on  a  mineral  found  in 
the  environs  of  Limoges,  which  C.  Alluau,  direftor  of  the 
porcelain  manufactory  in  that  city,  had  tranfmitted  to  him 

•  1  his  IS  a  T>>jjc>kc\   See  Philofophical  Tianf.  iSoi,  part  i,— Edit. 
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midcr  the  name  of //.v  o?7'.  He  has  difcovcred  that  this  ore 
is  compofcd  of  43  parts  of  the  oxide  of  mangancfo,  27  phof- 
phoric  acid,  and  31  oxide  of  iron.  He  is  of  opinion  that 
tliefe  three  fnbltances  are  intimately  united,  and  form  a 
kind  of  triple, fait  with  a  double  bale.  This  combination  is 
abfolutely  new  to  naturalifrs.  No  one  had  fpokeii  of  it 
before  C.  Vanqucliu.  It  niiift  hold  a  particular  place,  in  the 
fyftems  of  mineralogy,  either  in  the  genus  of  iron  or  the  genus 
of  copper. 

C.  Gillet-Laumont  read  to  the  clafs  an  account  of  a  mi- 
neral-already  known  to  naturalifts,  though  they  were  too 
little  acquainted  with  its  fuuation  in  the  earth.  This  fub- 
liance,  which  contains  a  metal  lately  difeovered  by  Vauquelin, 
is  chramated  iron.  It  had  been  feen  in  an  infulated  niafs  by 
C.  Pontier,  near  Goflin,  in  the  department  of  the  Var.  But 
this  mineralogift  hasfince  found  it,  in  very  great  abundance, 
in  the  middle  of  a  quarry  of  ferpentine  near  the  borders  of 
the  fea,  at  a  fmall  diltance  from  the  harbour  of  Cavaiaire  ; 
and  this  difcovery  is  valuable  to  the  arts  not  only  on  account 
of  the  nature  of  the  mineral,  but  alfo  on  account  of  the  cafe 
with  which  it  can  be  procured  in  confequence  of  the  fitualioii 
of  the  quarry. 

C  .luflieu  read  a  notice  of  feveral  kinds  of  Indian  plants  dc~ 
fcribed  by  various  authors,  and  which,  in  his  ojiinion,  ought 
all  to  be  referred  to  the  genus  known  under  the  name  of 
litjee^  the  native  country  of  which  is  China. 

C.  Delille,  member  of  the  Inftitute  of  Cairo,  tranfn)itled 
to  the  clals  a  memoir  in  which  he  gave  an  exa6t  defcription 
of  the  doum  or  palm  of  the  Thebaid,  which  was  before  but 
imperfecliy  known. 

The  defert  plains  by  which  Egypt  is  furrounded  have  not 
at  all  times  been  deltitute  of  vegetable  prodii(Hions.  At 
very  remote  periods  they  have  been  covered  Avith  trees,  and 
particularly  palms;  and  this  may  ferve  to  account  for  the 
petrified  trunk  of  a  palm-tree  found  in  the  defert  near  the 
iftlimus  of  Suez,  and  tranfmitted  to  the  clafs  by  general 
Kegnier,  member  of  the  Inftitute  of  Egyj)t. 

C.  Kegnier,  his  brother,  added  to  this  fpecimen  a  manu- 
fcript,  written  by  himfeif,  containing  general  confiderations 
on  the  agriculture  of  E.gvpt,  as  well  a?  tiie  ameliorations  of 
which  it  is  fufceptible. 

C.  Venteaat  prcfented  the  5th  and  6th  numbers  of  his 
defcription  of  the  new  or  little  known  plants  cultivated  in 
the  garden  of  C.  Cels. 

C.  Lamaik  prefculed  his  Ammaire  lAetcordoglque  puu'r 
Van  10. 

C\  Van  ?vLin-,  aflbciate,    tranfmitted  to  the  clafs  the  firft 

volume 
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volume  of  a  Journal  dc  Chimif,  whicli  he  has  undertaken, 
and  which  is  intended  as  a  fuppkniint  to  tlie  AnmiU's  dc 
Chh)i':e,  and  other  periodical  works  puhhfhed  on  that  Iciencc. 

He  tranfmittcd  at  the  fame  time  a  lianilation  of  an  Itahan 
work  bv  Brugnalelli,  ])rofeflor  at  Pavia,  eontaining  a  ehe- 
nucal  nomenclature  h\-  him,  and  a  iVnonvme  of  the  diiierent 
modern  chemical  nomenclatures. 

Lacepedc  tranfmilted  to  the  clafi  the  third  volume  of 
Tlijloire  Natnrellc  dcs  Po'iffons^  410. 


XIX.  Intelligence  and  'Mifcellancoiis  Articles, 
February   l8c2. 

TMINERALOGi' 
TIK  Journal  dc  Vbyjique  (Brumairc,  an  10.)  contains  a 
notice  of  the  difcoverv  of  corundum,  at  Chefnut  liill,  near 
Philadelphia,  bv  Dr.  Seybert.  From  a  few  experiments  upon 
the  moft  obvious  properties  of  a  fpecimcn  received  from  the 
difcoverer,  made  by  Mr.  Richard  Phillips,  to  whom  we  are  in- 
debted for  the  prcfent  article,  he  is  induced  to  believe  that  it  is 
not  corundum  :  it  has  for  matrix  decompofed  felfpar,  accom- 
panied by '•'•hitefelfpar  andmica;  onlvonecryftalwas  contained 
m  the  fpecimcn,  whofe  form  was  fufiiciently  determinate  for  de- 
fcription :  it  appeared  to  be  a  comprell'ed  hexaedral  prifm,  having 
one  of  its  (ides  interrupted  in  crvltallizing  ;  its  colour  inclining 
to  irrcen  ;  its  hardnefs  fufficient  to  give  fire  with  Heel,  and  to 
fcratch  glafs  ;  but  it  is  itfclf  eafilv  fcratched  by  Corundum, 
and  is  not  hard  enough  to  mark  the  beryl ;  whereas  the  latter 
is  readily  fcratched  by  corundum.  It  is  ealily  reduced  ta 
powder.  Its  fpecific  gravity  only  2,70,  that  of  corunduni 
beincr  cj.Sj  :  the  quantity  was  too  fmall  to  allow  of  accurate 
analvlis;  upon  examination  it  would  probably  be  found  to  be 
quartz,  which  it  nearly  reiembled  in  fracturej  deriving  its 
colour  from  oxide  of  iron. 


The  following  account  of  the  difcovery  of  a  mine  of 
native  fulphur  in  the  Lower  Pyrenees  has  juft  appeared  in 
one  of  the  French  journals,  in  a  letter  from  Dr.  Thore. 
*^  Permit  me  to  announce,  through  the  medium  of  your 
journal,  the  difcoverv  made  fome  time  ago  of  a  mine  of  native 
fulphur,  bv  a  proprietor  in  the  commune  of  Saint  Boue,  de- 
partment of  the  Lower  Pyrenees.  Accident,  the  grand  author 
of  difcoveries,  was  the  author  of  the  one  in  queftion. 

"  Some  works  undertaken  for  repairing  a  water-mill  laid 
open  at  firft  a  quarry  of  gvpfum,  and  foon  after  the  mine  to 
which  I  here  allude.  When  iuformed  of  it,  I  repaired  Xfi 
the  foot  to  obtain  the  necefiary  information  refpecting  it  j 

I  at 
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I  at  the  n.ime  time  wrote  to  mv  friend  Darracq,  preparer 
general  at  t'ne  School  of  Mines,  to  requeft  his  opinion  of  it. 
He  lent  nie  notice  that  he  would  accompany  nie  to  vifit  it  ; 
\«.hich  we  accordincrly  did,  and  T  can  verify  tlie  difcovery, 
till  we  give  a  detailed  memoir  on  the  advantages  or  incon- 
veniences likely  to  refult  from  it. 

'•  In  the  mean  time,  I  tliink  it  my  duty  to  fay,  ifl,  That 
it  i?  lituated  in  a  verv  deep  ravine,  and  to  the  iouth  of  a  re- 
doubt, known  under  the  name  of  the  redoubt  ot  Hillot, 
which  commands  it  by  abont  150  toifcs  at  lead. 

*^  2d,  That  the  fulphur  prefents  itlclf  in  two  very  di(lin*5f 
ftates.  In  the  tirit,  it  has  for  matrix  fometimes  earth  (T 
a  gray  afli  colour,  which  evidently  ferments  with  aciils 
without  being  converted  into  lime,  and  fometimesgypfum,  at 
the  fide  of  which  the  fulphur  is  found.  In  both  thefe  cafes  it 
is  of  a  beautiful  lemon  vellow  colour,  and  tranfparent  as  glafs; 
fometlmes  it  is  detached  in  blocks  of  feveral  pounds,  or  en- 
veloped in  a  foliaceous  mixture,  which  we  have  not  yet  been 
able  to  determine.  In  the  laft  caie,  the  fulphur  is  of  the. 
coi'.iur  of  colophonium,  and  appears  to  have  undergone  an 
evident  decree  of  fufion,  whatever  may  have  been  the  agent 
that  occafioned  it. 

"  3d,  If  the  matrix,  which  is  verv  hard,  be  divided,  it 
emits  a  very  fenfible  bituminous  odour,  and  the  fraAures  fhow 
geodes  of  diflerent  forts.  Some  contain  onlv  petroleum,  and 
others  very  curious  crvlTallizalions. 

''  4th,  This  mine,  during  great  heat^,  exhales  fo  Rrong 
an  odour,  that  the  pro|Mietor  was  obliged  to  cover  ii  wiili 
feveral  feet  of  earth  to*  flicker  himfelf  from  it/' 

SUGAR  FROM   THE    BEKT-ROOT. 

Do£lor  Achard  has  publifhed,  at  Berlin,  the  refnlts  of  a 
fecund  trial,  made  on  a  lar^re  fcale,  to  extract  fugar  irom  the 
beel-root,  under  the  direction  of  a  commillion  appomted  for 
that  purpofe  by  his  PruHlan  majefty.  By  thefe  refults  it  aj)- 
pears  that  1500  quintals  of  beet- root  gave  5952  pounds  of 
raw  fugar  ;  450  quintals  of  refufe,  and  100  ounces  of  fyrup. 
Thirty  quintals  of  beet-root,  cuhivated  according  to  the  pro- 
cefs  of  Achard,  gave  each  fix  pounds  three  ounces  of  raw 
fugar.  The  refufe  may  be  employed  as  coftee,  or  to  diftill 
fpirit;  and  is  more  profitable  for  feeding  cattle  than  beets 
themfelves-  The  raw  fugar  may  be  retined  for  every  pur- 
pofe whatever.  According  to  a  calculation  made  by  the 
commillion  charged  to  examine  this  difcovery,  it  will  pro- 
duce to  Pruflia  an  annual  faviiig,  or  rather  an  advantage,  of 
two  millions  and  a  half  of  ri.x-dullars. 

MUSIC, 
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MUSIC. 

M.  Horftig,  counfcllor  of  the  confiftor\'  of  Minden,  has  in- 
vented an  ingenious  method  of  marking  the  mulic  of  an  air 
or  fong  without  employing  the  common  mufical  notes. 
Inllead  of  notes  b.e  makes  ufe  of  figures,  which  exprcfs  the 
notes  equally  well :  thus  i  always  hcnilles  the  tone  of  the 
piece,  whatever  it  may  he  ;  2,  the  fecond;  3,  the  third  ;  4,  the 
fourth,  Sec. :  but  if  the  piece  is  played  or  fung  mfn,  the  cipher 
I  denotesydr,  3  la,  &c.  The  following  is  given  as  an  example : 

Ccevirs  fenfibles,  cceurs  fidtics, 
Qui  blamez  I'amour  Icger. 

The  mufic  of  thcfe  lines  is  thus  rcprefentcd  : 
53132443 

345565^32 
If  the  piece  then  i?  played  in  fa^  we  have 

re    Ji   fed    Ji     la     ut     ut    Ji 
If  any  other  tone  be  affumed,  the  fame  air  will  always  be 
preienteci. 

VACCINE  INOCULATION. 

We  are  informed  by  a  member  of  the  Vaccine  Tnditution, 
that  cow-pock  matter  fent  upon  glafs,  from  Milan,  bv  M. 
Saccho,  taken  from  tlie  Milanefe  cows,  as  communicated  to 
Dr.  Pearion,  has  been  employed  on  feveral  patients  at  the 
Inftitution  :  on  all  of  which  it  has  produced  precifely  the 
fame  difeafe  as  that  from  the  Etiirlilh. . 


On  the  23d  init.  Mr.  Blair  began  a  courfe  of  popular  lec- 
tures on  anatomy  and  the  animal  ceconomv  :  wherein  the 
Hruclure  and  funftions  of  the  human  body  are  to  be  fa- 
miliarly explained  and  illullrated  ;  for  the  information  of 
fcieniific  perfons,  amateurs  of  natural  hiftory,  and  ftudents 
in  the  liberal  arts. 

The  plan  of  the  courfe  is  as  follows  : 

Component  parts  of  the  body. — Bones,  cartilaofes,  and 
ligaments. — Mufcles  &nd  mufcular  aftion.  —  The  intesru- 
ments  and  membranes. — Brain,  nerves,  and  fenfation. — The 
heart  and  vafcular  fyftem. — Blood,  circulation,  and  abforp- 
tion.  — Th.e  glands,  fecetions,  and  excretions. — -Refpiration 
and  animal  heat. — Digeftion,  nutrition,  and  trrowth. — Ute- 
ro-ge(lation,  and  parturition. — The  eye,  and  phnenomena  of 
viiion. — Funclionsof  the  ear,  nofe,  and  mouth. — Phyfiogno- 
my,  beauty^  and  the  paihons. 
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XX.  j^n  Examination  of  C.  Clouet's  ne-zv  Frocefs  for 
makingr  Ccijl  Steel  from  Bar  Iron  by  means  of  the  De^ 
compo/ition  of  Carbonic  Acid,  co?itinned^.  By  David 
MusilET;   Efq.  (f  the  Calder  Iron  IVorks. 


0\\"EVER  conclufive  the  experiments  communicated 
in  my  lafi:  appeared,  in  oppofition  to  the  theory  ad;  pted  by 
the  Parifian  chemifts,  that  the  decompofition  of  carbonic 
acid  afforded  the  (leely  principle  to  iron,  I  deemed  the  exa- 
mination iaiperfeft,  unlel's  experiments  were  made  with  va- 
rious carbonates,  and  particularly  with  thofe  foreign  to  this 
country.  With  a  view  therefore  to  give  every  degree  of  juf- 
tice  and  candour  to  the  inveftigation,  the  experiments  which 
follow  were  carefully  and  accurately  performed. 

jE.r^.  VII.  Fufion  of  the  fame  fragments  of  Swedifli  iron 
with  equal  portions  of  Italian  marble  and  Stourbridge  old 

clay  pot.  Grain-. 

Pieces  of  Swedifh  iron  -  -  916 

White  Italian  marble,  i-3d  305*3  grs. 
Stourbridge  old  clay  pot,  i-3d  305-3  grs. 
This  is  the  exacl  proportion  prefcribed  by  Clouet  for 
the  fonnation  of  his  beft  caft  fteel.  From  the  mixture, 
I  obtained  in  40  minutes  a  very  perfe6t  fufion.  The 
metallic  button  poffeffed  a  denfe  fmooth  furface,  free 
from  pits  and  honeycombs.     It  weighed  -  897 
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equal   to  th  part  of  the  orio;inal  weight  of  the  iron.  The 

incumbent  glafs  was  very  perfect,  and  of  a  fmooth  denfe 
furface.  Its  colour  was  light  bottle  green,  fome  (hades 
purer  than  the  glafs  of  experiment  No.  i.  afforded  with  BaU 
grochan  limeftone. 

The  button  now  obtained  was  cut,  and  broken  acrofs  an 
anvil.  Its  fra6lure  was  regularly  granulated,  of  a  dark  blue 
grain,  very  prominent,  but  pervaded  with  a  dull  lead  colour 
betwixt  the  cryftals.  One-half  of  this  button  was  drawn  into 
a  fmall  drilling  tool,  and  hardened  with  a  degree  of  heat  be- 
yond that  of  common  fteel.  The  file,  at  firll,  met  with  a 
flight  refiftancc;  but  a  few  ftrokes  removed  the  partial  harj- 
nels,  and  an  uncommon  foft  iron  fucceeded.  This  drill  was 
introduced  below  a  drilling  frame  loaded  with  only  7  lbs. 
upon  the  end  of  the  lever.  The  brace  was  not  turned  half 
*  For  the  former  pan  of  this  Examin^ition  fee  p.  27  ciour  lait  Number. 

Vol.  XII>  G  round 
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round  before  the  point  had  fet  up  all  round  like  lead.  The 
fame  piece  was  afterwards  fubjeftcd  to  ieverai  trials  of  harden- 
ing, bending,  and  filing,  in  all  which  it  manifelied  properties 
peculiar  to  the  fofteft  malleable  iron.  The  dcnfitv  conveyed 
to  the  metal  hv  fufion,  fecnis  to  form  an  univerfal  charatter- 
illic  feature  of  this  fpecies  of  metal.  When  the  frle  is  applied 
to  the  melted  mafs,  it  meets  with  a  much  greater  degree  of 
rcliitance  than  from  counnon  malleable  iron;  but  this  cxifts 
no  longer  after  being  forged^  and  the  file  then  acts  with  the 
grcatift  poflible  efieCt.  Grains. 

Exf,  \'I1I.   Pieces  of  Swedifli  iron  weighinc:  1090 

Italian  marble  -  2180  grains, 

Stourbridge  clay,  old  .pot  2180  grains. 
This  proportion  is  iix  to  one  of  that  prefcribed  bv 
C.  Clouet,  and  from  which  gray  call  iron  ihould 
kave  been  obtained.  In  45  minutes  I  deemed  the 
fulion  complete,  and  withdrew  the  crucible,  ^^'hcn 
Ci)ld,  I  found  a  very  perfect  metallic  button  refiiug 
beneath  a  great  thicknefs  of  glafs.  The  external  ap- 
pearance, in  every  point,  refcmbled  that  of  No.  i. 
It  weiirhcd  -  _  _  1070 
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equal   to  part  the  original  weight  of  iron.     The  glafs  in 

this  experiment  was  fevcral  fliades  lighter  than  that  obtained 
in  No.  7.  The  reafun  tor  this  ieciiis  obvious,  as  feven  times 
the  quantity  of  glafs  pofleired  only  a  quantity  of  colouring 
principle  fimilar  to  the  former,  if  bv  this  be  underftood  the 
fnecilic  quantity  of  iron  loft  in  fufion.  The  fradlure  of 
this  button  was  prccifely  that  of  No.  7.  One-half  of  it  was 
drawn  into  a  fmall  cutting  chiiel,  and  hardened  at  a  pretty 
bright  red  heat.  Ii  Ihaled  a  little,  and  felt,  for  a  few  ftrokes, 
perceptibly  harder  under  the  file.  L'pon  applying  the  chifel  to 
cut  a  piece  of  newlv  hammered  Swedifli  iron,  it  made  a  confi- 
derable  imprelhon  with  a  moderate  blow  from  a  31b.  ham- 
mer; but  the  whole  edge  was  flattened,  and  at  a  fecond  blow 
the  edge  Itaved  completely,  and  meafured  nearly  i-8th  pan 
of  an  inch  acrofs. 

A  fraiiment  of  the  fame  experiment  was  fubjecled  to  a 
variety  of  te!ls,  in  none  of  which  the  moft  diftant  fvmplom 
of  I'teel  wasmanifcft:  on  the  contrary,  in  point  of  ftrength 
and  durability  it  was  found  inferior  to  pieces  of  the  original 

\)Z7.  Grains 

llxp.  IX.  Svv-edifli  iron,  in  pieces  -  ^099 

Italian  marble         -         iOQQ  grains, 

Thl^ 
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Grains. 

Brought  over     1099 
This  mixture  was  expofed  to  a  violent  degree  of  heat, 
and  in  one  hour  I  judged  the  fufion  complete.     The 
button  obtained  was  flPicly  poliQied  upon  its  upper 
furface,  and  remarkably  denfe.     It  weighed  -  lo59 
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equal   to  th  part  of  the  orlcrinal  weight  of  the  iron.    The 

27/5     ^  .  "^ 

frafture  of  the  button  now  obtained  was  of  a  fmaller  grain 
than  the  former,  equally  regular  but  lefs  brilliant.  It  drew 
into  fhape  equally  well  under  firailar  circumftances  with  the 
former,  and  exhibited  the  very  fame  appearances. 

One-half  of  this  button  was  forged  into  a  point,  and  hard- 
ened at  a  high  heat  for  common  fteel.  I  endeavoured  to 
pierce  a  piece  of  thick  rolled  plate  iron  ;  but  at  the  firft  blow 
the  point  bent  upwards,  throwing  a  white  fliale  and  leaving 
the  furface  like  tin. 

The  glafs  obtained  bv  the  fufion  of  lime  alone  in  this  ex- 
periment was  very  different  from  thai  in  Nos.  7  and  8.  It 
polTefled  a  rich  gralTy  green  colour,  free  from  air  bubbles 
and  very  tranfparent.  The  extra  lofs  of  metal  in  this  expe- 
riment bevond  that  in  Nos.  7  and  8.  may  be  accounted  for 
from  the  infufibility  of  carbonate  without  the  ufual  addition 
of  clay.  I  have  repeatedly  found  that  lime  alone,  when 
pure,  gradually  contracts  its  bulk,  and  remains  unfufed  a 
confiderablc  tiuie  after  the  iron  has  entered  into  fufion.  This 
naturally  expofes  the  latter  to  a  greater  degree  of  oxidation 
than  when  covered  by  a  fufible  glais  during  the  greateft  part 
of  the  expofure. 

The  following  experiments  were  performed  with  Kilkenny 
blue  marble :  Grains. 

Exp.  X.  Pieces  of  Swedifli  iron  weighing  -  1196 

I -3d  of  Kilkenny  marble,  or  398  grains. 
T-3d  of  Stourbridge  clay  pot,  or  398  grains. 
There  refulted  from  this  mixture,  after  half  an  hour's 
expofure,  a  very  fine  fufion  accompanied  by  a  very 
perfect  metallic  button  of  -  -  ^173 

Loft  in  fufion         23 

equal  to  — j-th  part  of  the  firft  weight  of  the  iron.     The 

colour  of  the  fflafs  now  forined  was  fome  fhades  lighter  than 
in  experiment  No.  7.  The  green  was  (lightly  tinged  with 
an  amber  colour,  which  difference,  moft  probably,  arole  from 
the  nature  of  the  lime. 

G  2,  Th; 
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The  fraclure  ofthis  button  difiVred  little  from  Nos.  7  and  S, 
and  in  forging  no  difference  could  be  detected^  which  implied 
a  njarktd  difiinclion  as  ti)  quality.  Grains 

Exp.  XI.  Swedifh  iron,  in  pieces  -  10J8 

Kilkenny  marble  -  2024  grains, 

Stourbridge  elav,  old  pot  2024  grains. 
This  proportion  of  earth,-;  is  6  to  1  of  that  prefcribed 
by  C.  Clouet.  The  mixture  was  expofed  for  nearly 
50  minutes,  when  I  jiuloed  from  the  degree  of  heat 
that  the  fufion  was  complete.  When  cold,  1  found  ;i 
large  mafs  ofglaf?  refiing  upon  a  verv  perfed:!:  fmooth- 
Ikinned  metallic  button,  which  was  found  to  weigh  989 

Lofi  in  fufion  23 
equal  to  ^th  part  of  the  original  weight.  The  fraclure  was 
fo  like  that  of  the  former,  that  they  wore  not  eafily  diftin- 
guiOiable  from  each  other.  The  fame  fimilarity  in  point  of 
quality,  when  forged  and  put  to  various  teds,  was  alfo  evi- 
dent. 

The  colonr  of  the  glafs  was  as  much  alike  to  No.  10  as 
wei'e  the  qualities  of  the  refpeclive  metallic  produtSts.    Gnins, 

Exp.  XII.  Swcdifn  iron  -  -  878 

Kilkenny  marble  175^  grains. 
From  the  purity  of  the  Kilkenny  marble  I  judged  it 
requifite  to  expofe  this  mixture  to  a  very  hioh  dejiree 
of  heat,  which  continued  nearly  one  hour.  I  found 
a  perfect  fufion  of  the  lime,  and  a  very  fijie  button  of 
metal.     The  latter  weighed  -  -  82S 
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equal   to  — ^-th   part  of  the  origu^al  weight.      The  form, 

appearance,  and  denfity  of  this  button  exa£lly  correfponded 
with  that  of  No.  9,  when  Italian  marble  was  fufed  along 
with  iron.  Its  fraclure  was  in  mofi  rcfpecls  fimilar,  and  the 
fubfequent  trials  proved  that  its  quality  was  alfo  the  fame. 
The  lofs  in  metal  was  greater  in  this  experiment  than  in 
No.  9,  probably  arifing  from  the  iron  being  longer  expofed 
under  a  high  temperature  before  the  carbonate,  by  reafon  of 
excefifive  purity,  entered  into  fufion.  The  glafs  produced  by 
the  fufion  of  this  marble  in  contaft  with  iron  was  of  a  black 
colour,  and  poirelfed  of  no  great  degree  of  luftre  in  fradlure. 
When  pounded  fmall,  it  alTumed  a  (])ade  of  dirty  green, 
differing  materially  from  anv  of  the  former. 

I  have  avoided  entering  into  a  detail  of  the  various  appear- 
ances which  tbefe  three  laft  products  affiuited  in  forsing. 

their 


Cajl  StseJ  from  Bar  Iron.  lOX 

Their  fimllarltv  and  identity  with  thofc  defcribed'  in  Nos.  7, 
8,  and  9,  rendered  fuch  a  defcription  unneceflary.  Suffice 
it  to  fav,  thev  were  applied  in  the  fame  fliapes  to  the  fame 
fpecies  of  labour,  and  found  equally  inapplicable  to  the  pur- 
pofes  for  which  they  were  intended. 

Neither  in  the  experiments  recorded  in  this  paper,  nor  in 
thofe  which  accompanied  the  former  communications,  was 
there  found  anv  produft  rcfembling  fleel,  or  polTeilcd  of  any 
of  thofe  properties  which  iron  derives  from  its  combination 
with  carbon  :  on  the  contrary,  the  refulting  product  in  all  of 
•ihcm  was  found  debafed,  in  point  of  ftrength  and  elaiticity, 
below  the  ftandard  of  common  malJeable  iron.  The  uniform 
qualitv  of  the  various  metallic  malfes,  though  fufed  in  contact 
with  widely  diiferent  proportion.^  of  earths,  leaves  little  room 
to  doubt  that  the  latter  are  entirely  neutral;  nor  does  it  ap- 
pear, upon  a  review  of  the  experiments  performed  with  a 
mixture  of  carbonate  and  argil,  that  the  lofs  of  metal  is  de- 
pendent upon  the  quantity  of  earths  fufed  in  contaft  with  it, 
as  the  followino;  table  will  (how  :  the  fame  review  exhibits  a 
triple  lofs  of  metal  in  thofe  experiments  wherein  the  car- 
bonate of  lime  was  fufed  alone  with  the  iron. 
Experiment  No.  i.  lofs  was  one  73d  part, 
2.       -         -       70th 


3-      - 

-       79th 

4-       - 

-       44th 

.5-       - 

40th 

7-      - 

-       48th 

8.       - 

-       54th 

10. 

-       53^  nearly 

11. 

-       44th 

Average  lofs  in  fufion  =r  one  56th  part. 
The  three  firlt  fufions  feem  to  have  experienced  a  fmaller 
lofs  in  metal  than  the  fubfequent  ones.     This  I  am  apt  to 
attribute  to  a  comparativelv  imperfeft  fufion,  as  the  buttons 
obtained  in  Nos.  i,   2,   and  3,  were  coniiderably  pitted,  and 
everv  way  lefs  denfe  than  thofe  afterwards  produced,  when  I 
had  learnt  to  recrulate  the  neceflary  heat  to  a  certainty. 
Experiment  No.  6.  lofs  one  X7th  part 
9.        -        27th 
12.        -        17th 


Average  lofs  in  fufion  one  20 'd  part.    * 
It  appears  alfo  that  the  quantity  of  carbonate  ufed,  and  the 
lofs  of  iron  fuflained,  were  not  analogous  to  each  other.     To 
verify  this.  No.  6  and  J2  may  be  compared. 

G3  In 
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In  the  cnurfc  of  making  the  feries  of  experiments  from 
which  the  foregoing  are  (elcdcd,  I  had  occafion  to  remark 
that  the  mixture  of  argil  and  carbonate,  when  moderate  pro- 
portions were  ufed,  entered  into  fufion  in  lo  to  15  minutes 
from  the  period  of  being  intnjduced  into  the  furnace,  and 
from  i^  to  20  minutes  before  the  iron  melted.  A  few  cru- 
cibles were  withdrawn  at  this  early  ftage  of  the  proctfs;  the 
glafs  was  found  perfeclly  pure  and  tranfparent.  The  pieces 
of  ron  were  more  or  Icfs  welded  together,  but  poflefled  their 
original  (liape  and  quality.  And  though  it  may  feem  fome- 
what  foreign  to  the  prefent  fubjeol,  I  fliall  further  remark, 
that  fo  long  as  the  pieces  of  iron  remained  unfufed  or  fufmg, 
a  continual  bubbling  took  place  upon  the  furface  of  the  liquid 
glafs  refembling  the  difcharge  of  an  elaitic  body.  I  foon 
learned  to  prejudge  the  degree  of  perfedion  in  the  fufion  by 
the  furface  of  the  glafs.  In  imperfe6l  reduttions  this  was 
completely  covered  with  various  fized  bubbles,  many  of 
which  were  concentric  :  on  the  contrarv,  when  the  metallic 
button  was  fou-nd  poffefled  of  fmoothnefs  and  uniform  denfity, 
the  furface  of  the  glafs  was  either  entirely  fmooth,  or  at  moft 
prefented  one  folitary  bubble  exactly  in  the  centre,  through 
which  it  is  prefumable,  at  the  time  of  its  fixing,  had  been 
difcharging  the  lail  portions  of  the  gafeous  fubftancc  for- 
merly alluded  to. 

In  ]Hirfuing  the  invefligation  of  this  fubjec^,  I  had  pre- 
pared a  variety  of  other  experiments.  The  fufion  of  the 
fame  Swedifii  iron  with  deaciditied  carbonate  and  argil,  in 
various  degrees  of  mixture,  and  with  the  iormer  alone, 
formed  a  diftincl  head.  The  fimilarity  of  the  refults,  ex- 
cepting an  alteration  in  the  colour  of  the  glaffes,  renders 
thefe  experiments  no  longer  interefting.  Others,  however, 
performed  with  Britifh  cold  fliort  iron,  made  in  the  ftamping 
procefs,  are  more  worthy  of  notice. 

Various  weights  of  iron  were  fufed  with  mixtures  of  argil 
and  carbonate,  and  with  the  latter  alone.  In  every  cafe,  a 
much  greater  quantity  of  metal  difappeared  than  in  any  of 
the  former  experiments,  and  a  fimilar  difi'erence  in  the  ap- 
pearance of  the  glafs. 

ifl.  In  two  experiments  performed  with  cold  fliort  iron 
and  an  equal  mixture  of  i-3d  each  of  Kilkenny  marble  and 
Stourbridge  clay  (old  pot)  in  the  one,  and  double  the  weights 
of  the  iron  of  each  in  the  other,  the  lofs  of  metal  was  -^\.\i 

and  -i\th  :  average, .     The  accompanying  glafs  was  pof- 

fefled  of  an  uncommon  degree  of  luftre  and  denfity.    Its  frac- 
ture prefented  a  poUlh  and  colour  fupeiior  to  black  marble : 

very 
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very  thin  fpUnters,  however,  difplayed  a  rich  amber-green 
colour. 

2d,  1000  grains  of  Kilkenny  marble  and  500  grains  of 
cold  fliort  iron  were  fufcd,  with  a  lol's  of  ,\th  of  metal.  The 
glafs  was  of  a  deep  grafs-grecn  colour. 

3d,  Equal  mixtures  ot  i-3d  each  of  Italian  marble  and 
clay  pot  fuied   with   1000  grains  cold  lliort  iron,   a  lofs  of 

th  part  was  fuftaincd. 

4th,  2000  grains  of  Italian  marble  and  1000  grains  of 
cold  lliort  iron  were  fufed  together:  a  very  black,  fmooth, 
fliiniug  glafs  was  obtained,  and  a  lofs  of  i-pth  ot  iron  was 
experienced. 

_5th,  I  welded  feveral  pieces  of  this  cold  fliort  iron  ;  drew 
it  into  a  bar;  cut  the  bar  acrofs ;  welded  the  pieces,  and 
again  drew  it  into  fliape.  The  iron  feemed  confiderahly 
improved.  1000  grains  of  this  iron  were  fufed  wiih  666 
grains  of  an  equal  mixture  of  Italian  marble  and  Stourbridge 

clay  pot :  the  lofs  in  metal  only  amounted  to  — -   part  of 

■252 
the  original  weight  of  the  iron. 

The  foregoing  experiments  are,  I  conceive,  in  point  of 
variety  and  accuracy,  fufficient  to  demonfuatc,  that  in  no 
proportion,  either  alone  or  in  mixture,  docs  carbonate  ot 
lime,  by  the  decompofition  of  its  acid,  or  olherwife,  com- 
municate carbonaceous  matter  to  iron  fufed  in  contad:  with 
it.  In  feeking,  therefore,  for  an  explanation  of  the  phaeno- 
mena  which  have  fo  completely  deceived  the  Pariiian  che- 
mifts,  the  two  following  rcafons  occur  as  being  moll  proba- 
ble. The  crucibles  uled  may  have  contained  a  portion  of 
carbonaceous  matter,  or  the  reporters  have  been  deceived  by 
the  ignorance  or  intention  of  their  artifrs.  If  the  latter  has 
been  the  cafe,  then  the  concluding  paragraph  of  my  com- 
munication in  January  will  applv  with  peculiar  force  :  if  the 
former,  the  following  experiments  will  Hiou  how  eafily  the 
deception  might  have  taken  place. 

lit  Experiment  with  black  lead  crucibles.  Grains, 

Swedifli  iron  _  _  _  ^959 

Calcined  carbonate  of  lime  1750  grains, 
Stourbridge  clay  pot  -  1750  grains. 
This  mixture  was  expofed  to  a  degree  of  heat  capable 
of  fufing  a  fmall  portion  of  caft  fteel,  and  in  an  hour 
I  found  the  contents  completely  reduced.  When  the 
crucible  was  withdrawn,  and  cooled,  I  fortnd  an  ingot 
of  metal ;  th<°.  upper  furface  of  which  was  beautifully 

G  4  coloured, 
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Grain:, 

Brought  over     6959 
coloured,   and  cryftallized  in  the  nioft  perfed  radii, 
fe  ithered  tranfverfely.     The  under  furface  was  confi- 
derably  honeycombed,  and  the  concaves  poflelled  mi- 
nutely cryflalhzed  interiors.     The  mafs  weiglied  7058 

Gained  in  fiifion  99 
equal  to  -/-^th  part  nearly  of  the  original  weight  of  the  iron 
employed. 

The  glafs  in  this  experiment  was  milky  blue  inclining  to 
azure;  denfe,  and  very  tranfparent. 

The  ingot  was  cut  into  three  pieces,  each  of  which  was 
drawn  into  a  neat  bar.  The  caution  necefTar  was  great,  as 
the  producl  upon  the  firll  operation  difplayed  an  intimate 
conneciion  with  fteel,  and  proved  to  be  iteel  very  highly  fa- 
turated  with  carbon.  A  razor  and  feveral  penknives  were 
made  from  this  rcfult,  all  of  which  hardened  to  excefs  with 
a  low  iliade  of  red. 

A  fair  inierence  from  this  experiment  is,  that  the  carburet 
of  iron  which  entered  into  the  compofition  of  the  crucible, 
here  united  in  part  with  the  iron,  and  formed  very  highly  fa- 
turated  fleel.  The  precaution  ufed  by  introducing  deacidlfied 
lime  leaves  no  doubt  upon  the  fubjed  of  the  carbonic  acid. 

sd  Experiment  with  black  lead  crucibles.  Grains. 

In  this  experiment  I  ufed  of  the  fame  iron     -     3514 
Of  calcined  lime         -         440  grains. 
Old  clay  pot  -  440  grains. 

A  very  beautiful  button  of  fieel  was  obtained  in  this 
fufion,  the  cryftallized  furface  of  which  was  fo  pro- 
minent as  to  leave  a  very  perfeA  impreflion  upon  the 
under  furface  of  the  incumbent  glafs.  The  weight 
was  found  to  be  -  -  -  35^7 

Gained  in  weight          <^^ 

equal  to  7- — th  part  of  the  original  weight  of  the  iron.  The 
66v'g      ^  CO 

quality  of  the  fteel  now  obtained  was  fofter  than  that  pro- 
duced in  laft  experiment,  and  more  fuitable  for  the  ordinary 
purpofcs  to  which  call  ikel  is  applied, 

3d  Experiment  with  black  lead  crucibles.  Grams. 

t>wedifh  iron  _  _  _  3630 

Calcined  lime  -  220  s;rains, 

Stourbridge  clay  pot         -       220  grains. 
From  this  mixture  another  elegant  button  of  metal 

covered 
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Grains, 

Brought  over        3630 
covered  by  a  thin  layer  of  glafs  was  obtained,  which 
weighed  -  -  -  3623 
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equal  to  — 5-7-th  part  of  the  weight  of  the  iron  employed. 

This  fteel  was,  in  point  of  quality^  fofter  than  anv  of  the 
former;  and  from  this  circumitance  I  inferred  that  the  earths 
fo  far  contributed  to  the  Iteelification  of  the  iron  by  filling 
upon  the  furface  of  the  metal,  and  preventing  the  efcape  of 
the  carbon.  It  appeared  alfo  further  adducible,  that  if  th« 
iron  was  prefented  with  a  fufficient  dofe  of  carbon  to  make 
allowance  for  wafte,  Heel  fliould  be  formed  without  the  addi- 
tion of  any  portion  of  earth. 

4th  Experiment  will  juflify  the  firft  inference.  Grains. 

Into  a  black  lead  crucible  was  introduced  -  37 i*^ 

of  the  iron  employed  in  former  experiments.  A  tight 
lid  was  fitted  to  the  crucible,  and  the  iron  expofed  to 
as  high  a  heat  as  I  judged  the  crucible  capable  of  fuf- 
taining.  This  continued,  from  firll  to  laft,  for  38  mi- 
nutes, when  the  crucible  was  withdrawn.  When 
cold,  I  found  that  the  iron  had  funk  to  the  bottom, 
forming  an  imperfe6l  ingot  of  fteel  of  a  proper  degree 
of  faturation  of  carbon  at  the  under  part,  but  almoil 
of  the  nature  of  malleable  iron  towards  the  upper  fur- 
face.     It  weighed  -  -  -  3 ^9 2 
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equal  to  ^~^th  part  of  the  weight  of  the  iron. 

The  latter  inference  was  juftified  in  the  courfe  of  fome 
hundreds  of  experiments  with  various  carbfmaceous  fub- 
Itances  and  iron,  the  ultimate  refult  of  which  proved  that 
excellent  caft  fteel  could  be  formed  in  crucibles  deftilute  of 
carbonaceous  mixture  by  the  fingle  addition  of  carbon. 

XXI.  Experiment  made  iv'ith  a  Galvanic  Belt,  or  Chain, 
by  JSIr.  Richard  Teed,  Jezi'eller,  Lancajler  Couri, 
Strand. 

To  Mr.  Tllloch. 

HAVE  not  obferved,   in  anv  publication  on  galvanic 

electricity,  that  material  benefit  lias  been  as  yet  attained  by 

'his  new  difcovery,  and  therefore  i  fhall  beg  leave,  through 

6  the 
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the  medium  of  your  valuable  Magazine,  to  fvihuiit  the  fol- 
lowing experiment  to  the  confideration  of  your  readers,  with 
the  hope  that  others  will  be  induced  to  try  it,  and  alfo  that  \\ 
may  afford  relief  to  ibme  labouring  under  finiilar  complaints. 

For  a  confiderable  time  paft  I  have  been  much  troubled 
with  a  conftant  pain  in  the  liiiall  of  my  back  and  loins,  and, 
although  it  reiembled  the  lumbago,  it  was  fcarce  ever  fo  vio- 
lent; but  I  always  felt  it  moft  after  fitting  long  in  a  reclined 
or  writing  pofture;  fo  that,  if  I  arofe  fuddenly,  it  was  with 
much  difficulty.  This  complaint  continued  for  eight  or  ten 
months,  and  lately  with  increafmg  inconvenience.  The  idea 
of  a  galvanic  belt  or  chain,  compofed  of  zinc  and  copper, 
had  often  occurred  to  me,  and  1  waited  only  in  hopes  of 
hearing  it  had  been  applied  in  fniiilar  cafes  ;  but  the  experi- 
ments of  fcientiiic  men  taking  a  different  dire6lion,  I  made 
a  belt  confiding  of  fifteen  fmall  fquare  plates  of  zinc,  and 
connefted  each  with  two  links  of  plated  copper  wire,  faften- 
ing  the  two  ends  with  a  common  hook  and  eye,  fo  that  there 
was  a  perfeft  chain  or  circle  of  metal  round  my  body,  and 
by  that  means  no  interruption  of  the  eleclric  fluid  could  take 
place.  I  alfo  covered  about  three  parts  of  the  chain  with 
leather,  leaving  the  remainder  to  come  into  contaft  with  the 
part  where  I  felt  the  moft  pain.  I  had  not  worn  this  belt 
twelve  hours  before  I  found  fenfible  relief,  and  the  pain  gra- 
dually left  me.  In  three  weeks  I  had  not  the  leaft  return, 
and  after  wearing  the  belt  three  months  I  concluded  it  had 
anfwered  all  my  expecSlations.  But,  to  put  the  experiment 
beyond  the  polnbility  of  doubt,  I  difcontinued  it,  and  had 
no  pain  whatever  in  my  back  for  two  months,  when  at  times 
I  perceived  the  fame  pain  return.  I  again  had  recourfe  to 
the  belt,  and  am  now  wearing  it,  which,  as  at  firft,  has  re- 
Bioved  all  pains  in  that  part,  and  I  feel  no  inconvenience 
whatever. 

A  fljort  time  after  ufing  the  belt  I  obferved  a  confidera- 
ble oxidation  on  the  zinc,  which,  I  fuppofe,  was  occafioned 
by  the  perfpiring  matter  from  my  fkin,  and  which,  I  con- 
clude, was  the  medium  or  exciting  agent,  as  is  the  cafe  with 
the  diluted  nitric  acid  in  the  galvanic  pile.  By  fcraping  off 
the  oxide,  which  I  conftantly  did  once  in  three  or  four  days, 
\  believe  the  etfeft  became  greater. 

In  giving  you  this  plain  but  circumftantial  account,  I  trufi, 
a  difcovery  fo  valuable  will  not  be  flighted,  but  that  unpre- 
judiced perfons  will  alfo  make  the  trial ;  and  I  particularly 
recommend  it  lo  the  attention  of  thofe  who  have  complaints 
cf  the  fiupx  kind. 

XXTI.  In-. 
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XXIT.  Inqnir'ies  Into  Coloured  Light,  ly  a  Collation  of  the 
Kxperimcnts  and  OhfcriHitions  made  by  Sir  Ifaac  l^ieiuton 
on  that  Subjc6l ;  together  with  J'ome  additional  ones.  By 
Governor  i^  O  W  N  A  L  I. . 

[Concluded  from  p.  49.] 

X  H  E  green  prlfmatlc  tint  is  fuppofed  to  be  homogeneoui?, 
becaufe  confiding  of  angles  of  refrangibility  in  the  yellow  and 
in  the  blue  fo  exactly  connected  in  degree  at  the  point  where 
they  coaleice,  that  no  prifm  nor  any  fuccefilion  of  prifins  have 
as  yet  decompofed  it.  It  is,  however,  in  various  other  in- 
ftances  dcconipofed ;  in  ti'.e  circles  of  colours  arifing  from 
the  refracTtions  of  light  paffing  between  two  lenses,  as  alfo  in 
the  rings  of  colours  exhibited  on  bubbles  of  water.  In  thefe 
inftanccs  its  conttituent  parts,  which  combined  form  the 
compound  green,  emerge  as  yellow  on  one  fide  and  blue  oa 
the  other. 

Sir  Ilaac  Newton,  in  Obferv.  iv.  part  i.  book  2.  marking 
the  order  of  colours  in  the  circles  produced  by  the  refrac- 
tion of  light  between  two  lenses,  fays,  "  the  green  was  very 
copious  and  lively,  inclining  on  one  fide  to  blue,  on  the  other 
to  yellow:"  and  again,  in  part  ii.  book  2.  p.  302.  he  fays, 
*^  the  green  exhibited  is  principally  conftituted  of  original 
grcim,hu\.  not  without  a  mixture  of  blue  and  yellow:"  again, 
in  part  i.  book  2.  p,  190.  he  fays,  "  then  after  a  lively  orange 
followed  an  intenje  bright  and  copious  yellow,  which  was  alfo 
the  beft  of  all  the  yellows;  this  changed  firft  to  a  greenifh 
yellow,  then  to  a  greenilh  blue  5  but  the  green  between  the 
yellow  and  the  blue  was  very  little  and  dilute,  feeming  ra- 
ther a  greenijh  white  than  a  green  :  the  blue  which  fucceeded 
became  very  good."  In  this  obfervation  made  on  the  rings 
of  colours  on  bubbles,  notice  the  increafing  intenfenefs  of 
the  light;  alio  fuccefiive  gradations;  alfo  the  gradual  pro- 
cefs  of  the  compofition  of  green  and  of  its  decompofition, 
which  is  given  in  the  next  obfervation,  p.  189  :  *'  After  the 
red  fucceeded  little  or  no  yellow,  but  a  copious  green,  which 
at  firR  inclined  a  little  to  yellow,  then  became  a  pretty  brifk 
and  good  ivilloiv-green,  and  afterwards  changed  to  a  blueifh 
colour ;  but  there  fucceeded  neither  blue  nor  violet."  In  the 
firtl  inftance,  the  very  little  and  dilute  greenilh  white,  as  well 
as  the  willow-green  in  the  fecond,  was  the  dominancy  of  an 
intervening  white,  as  will  come  out  hereafter;  and  in  both 
inftances   the  yellowifh  green  and   blueifli  green  mark  the 

compound,  partaking  on  each  fide  of  the  yellow  or  of  the 

blue. 
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blue,  as  the  one  or  the  other  predominated  in  the  compo- 
fitinn. 

But  to  put  this  matterout  of  all  donbt,  the  fnSl  comes  out 
on  experiment^  that  when  the  gradation^  of  the  colour  take 
i'uch  an  arrangement  that  there  is  no  interfeftion  of  the  yel- 
low orbicular  images  with  thofe  of  the  blue,  and  fo  no  coa- 
lefcence  of  thefe  colours,  there  is  no  green. 

Obfcrv,  iv.  part  i.  book  ii.  \.  174.  Sir  Ifaac  Newton  fays, 
*^  th€  colours  reckoned  in  their  order  from  tlie  centre  were, 
black,  blue,  luhite,  yellow,  red ;  here  the  blue  and  yellow 
not  interfecling  or  coalefcing,  but  ftparated  by  an  intervening 
white,  there  was  «y  green  in  this  gradation  of  colours :  if 
they  had  approached  fomewhat  near  to  an  interfe(ition  of 
their  circles,  there  might  have  been,  as  above,  a  whitifli  or 
willow-green  bordered  with  vellowiflj  and  blueifli  green. 
The  fame  fa6l  is  ftated  in  Obfervation  ix.  p.  181  :  the  order 
of  this  gradation  was,  "  violet,  blue,  white,  yellow,  red." 
Here  again  an  intervening  fpace  of  white  excludes  the  exift- 
ence  of  green.  The  fame  fact  of  an  intcr^jening  'white  be- 
tween the  yellows  and  the  blues,  excluding  the  green,  comes 
out  in  fome  experiments  and  obfervations  made  bv  G.  W.  J.* 
in  addition  to  thofe  made  by  ^ir  Ifaac  Newton,  where,  in 
p.  99.  he  ftates,  that  "  diluted  purple  and  blue  hues  appear 
completing,  with  the  external  yellow  and  red,  and  an  inter- 
^eninz  lohite,  thefe  formations  of  thefe  friniies.*'  I  will 
venture  to  add,  in  confirmation  of  all  this,  one  amongft  fe- 
veral  obfervations  which  I  made  on  thefe  faiJ'ls.  Viewing, 
through  a  prifm,  the  folar  light  as  it  came  through  a  faih 
window,  and  taking  the  fpeftrum  in  the  line  of  refra6lion  as 
it  came  from  above,  the  following  circumftances  appeared  : — 
The  frames  of  the  fafli  were  dark,  and  gradations  of  colours 
proceeded  from  then).  The  gradations  of  blue  on  the  upper 
fide;  thofe  of  the  red,  orange,  yellow,  from  the  h^v.er  tide. 
The  gradations  proceeded  from  the  upper  fide  in  this  order — 
deep  blue,  and,  in  fucceffion,  the  feveral  ligliter  tints  or  hues 
of  blue  till  they  vanl'Jied  in  the  folar  light.  From  the  under 
part  thev  proceeded  in  this  order — deep  red,  then  a  brighter, 
ffoin;^  into  orange,  and  the  orange  fuccefijvelv  brifrhtenins; 
into  yellow,  which  mehed  oft'  into  the  folar  light :  no  gra- 
dations of  blue  fuccecded  either  order,  becaufe  there  was 
no  going  off  of  light  into  fhade  when  the  fpectrum  was  thus 
tranfparent  to  the  folar  light ;  and  as  there  was  no  blue  to  in- 
termix with  the  lad  yellow,  there  was  no  green.  In  proof  that 
this  is  the  reafon,  it  may  be  obferved,  that  if  the  light  itfelf 

*  A  very  ingenious  work  publiftied  bj  Cadt-II  1:99. 
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through  which  tlie  fpe^lruin  Is  viewed,  decveafes,  in  anv  con- 
fiderable  degree  of  its  brightnefs,  there  will  come  on  blucidi 
hues,  and  a  very  faint  intervening  greenidi  one.  To  try  tliis 
circumltance  more  decidedly,  I  threw  up  the  fafli,  and  made 
an  afliltant  hold  a  broad  rule,  fo  that  I  niight  view  the  fpec- 
trum  as  it  proceeded  from  the  two  edges  in  the  fame  manner 
as  from  the  frames  of  the  falh  :  I  then  direcled  my  afiiftant 
to  lower  the  rule  down  to  the  bottom  of  the  window,  till  tlie 
yellow  in  the  under  gradation?  interfeAed  the  bottom.  The 
yellow  of  this  pofition  not  going  off  into  tranfparent  light, 
but  into  (hade,  the  blue  hues  appeared  in  very  decided  tints 
through  all  tlieir  gradations;  and  where  blue,  fucceeding  to 
the  5'ellow,  interfetled  it,  a  decided  green  intervened. 

Although  no  common  eye,  unpraclifed  in  the  nfe  and  ar- 
rangement of  colours  and  their  various  tints,  can  difcover  in 
the  fpaces  of  the  prifmatic  colours  called  homogeneous,  when 
thrown  on  an  opaque  furface,  any  gradations  of  tints ;  vet 
when  thefe  colours  are  viewed  by  the  prifm  through  an  open 
light  fo  as  to  be  tranfparent,  the  gradation  of  fucceffive  tints 
in  each  homogeneous  fpace  becomes  evidently  obfervable  to 
the  moft  common  eye.  The  obferver  may  difcern  the  fact, 
that  no  one  of  thofe  prifmatic  colours  which  are  called  ho- 
mogeneous is  abfolutely  fo,  but  that,  as  according  to  the 
theorem  ftated  by  Sir  Ifi.iac  Newton  himfeif,  they  conllft  of 
a  lucccllive  feries  of  innumerable  circular  or  orbicular  images 
of  the  fun ;  the  tints  of  the  commonly  called  homogeneous 
colour,  red,  vary  accordino;  to  the  innumerable  fucceeding 
angles  of  refraclion,  heightening  gradually  towards  orange, 
and  going  gradatim  into  the  orange ;  and  that  the  orange 
heightens  in  the  fame  gradual  fucceflion  of  tints  going  into 
yellow,  and  the  yellow,  in  like  manner,  into  pure  light  t 
alio  that  the  blues  of  the  other  gradation  of  colours  are  au 
indifcriminate  hieceffion  of  lints  or  hues. 

Conformably  to  what  is  here  dated  of  the  heightenino;  of 
the  gradations  of  the  colours  at  one  end  of  the  fpeCtrum  into 
light  5  of  the  blues  going  off,  by  a  like  gradation  at  the  other 
end,  into  fliade  or  dark;  Sir  Ifaac  Newton  (Optics,  book  i, 
prop.  V.  cxper.  16.  p.  85.)  Hates,  that  "  tlie  moft  luminous 
of  the  prifmatic  colours  are  the  orange  and  the  yellow ;  next 
the  green ;  and  that  blue  is  a  faint  and  dark  colour,  and  the 
indigo  and  violet  the  weakell  and  darkeft  of  all  colours." 

Now  from  a  more  decifive  examination  of  the  fa£l  by 
aolual  experiment  we  fiiall  be  led  to  fee  dcmonflrably  that 
thefe  apparent  hues,  which  are  called  blue  colours,  are  not 
colour,  but  a  mere  modilication  of  light  going  off  into  fliade, 
a  partial  and  fuccejjive  deprii'afion  of  light. 

In 
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In  the  firfl  place,  it  is  known  by  Sir  Ifaac  Newton's  ex- 
periment, (Optics,  hook  ii.  part  iii,  prop.  7.  p.  236.)  *'  that 
blacks  are  inclined  to  a  blucilh  colour  may  be  leeii  from  illu- 
minating white  paper  bv  light  refle(5):ed  from  black  fubftances, 
for  the  paper  will  appear  of  a  hlueijh  zt-hife." 

In  confulering  this  obfervation  on  a  fa6l  as  made  by  Sir  Ifaac 
Newton,  the  method  to  try  the  eftecl  of  throwing  a  partial  por- 
tion of  light  on  a  (hade  occurred  to  me.  I  darkened  a  room 
partiallv,  letting  in  a  beam  of  light  of  five  or  fix  inches  breadth 
by  opening  one  of  the  fliuttcrs,  I  then  threw  the  (hade  of 
a  ruler,  bv  the  intercepted  light  of  a  candle,  on  a  flieet  of 
paper:  I  then  held  this  paper,  with  this  fliade  fo  formed  on 
it,  in  the  beam  of  litrht.  The  effect  of  this  portion  of  day- 
light thus  thrown  on  the  fhade  of  the  ruler  was,  that  the 
fhade  exhibited  a  pale  but  decided  blue.  As  I  removed  this 
paper,  with  this  fnade  of  the  ruler  thus  thrown  on  it,  further 
back  from  the  entrance  of  the  light, but  ftill  in  the  fame  beam, 
this  blue,  without  the  alteration  of  any  one  circum(tance  but 
a  further  deprivation  of  light,  became  of  a  ftronger,  more 
decided,  deeper  bUie;  and  To  on  gradually  as  I  removed  this 
paper  and  ihade  ftill  further  back,  making  a  further  depriva- 
tion of  light  of  a  deeper  and  deeper  but  decided  blue  till  it 
went  off  mto  a  black.  This  (hade,  fuffering  this  gradual  de- 
privation of  light,  exhibited  all  the  gradations  called  blue 
which  are  feen  in  the  prifmatic  fpectrum.  Here,  then,  the 
faft  ilands  afcertained,  that  blue  is  the  effeft  of  a  partial 
light,  and  that  a  gradual  deprivation  of  light  gives  all  the 
gradations  of  blue  as  thev  go  off  into  dark. 

Mountains  and  hills,  and  even  unclevated  land,  in  the  ho- 
rizon exhibit,  bv  the  going  off  or  deprivation  of  light,  blue 
tints  in  the  molt  difiant,  though  fuch  are  not  the  natural  tints 
of  thefe  objecls  ;  and  as  thefe  objeols  fuffer  more  and  greater 
deprivations  ot  light  in  the  evening,  or  from  any  other  inci- 
dental circumffance,  thefe  hues  go  through  all  the  gradations 
of  blue.  This  anv  one  may  fee  every  day;  and  the  painter, 
if  he  is  an  artilt,  knows  how  to  copy  this  phcenomenon  in 
the  arrantrcment  of  his  colouring. 

Another  circumftance  in  the  landfcape  of  nature  is  ffill 
further  to  be  obferved.  As  the  (liade  of  evening  comes  on, 
the  blue  in  the  dittant  horizon  not  only  becomes  deeper, 
but,  when  the  departing  light  fkirts  the  line  of  the  horizon, 
this  blue,  without  any  change  in  the  ffate  of  the  refractions, 
or  of  the  actu^d  colour  of  the  objetts,  becomes  a  ftrong  vivid 
purple.  The  dark  blue  of  tlie  clouds  juft  above  this  fkirting 
of  departing  light,  changes  in  like  manner.  The  rays  ol  the 
reddiQi-yellow  light  and^thofe  of  this  blue  coming  in  coin- 
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cklence  at  the  fame  time  to  the  eye,  caufe  that  fenfatlon  ia 
the  optic  nerve. 

The  iky  alfo,  the  lefs  that  clouds  and  reflefiling  vapours 
are  mixed  with  it,  abforbs  the  light,  and  gives  out  only  this 
blue  hue,  which  is  a  reflection  deprived  in  part  of  light  *  : 
the  more  clear  the  {kv,  the  deeper  the  blue :  in  the  higher 
re«;ion3  of  the  atmofphere  this  blue  becomes  of  a  deep  hue 
goins:  off  into  dark. 

This  circumftance  takes  place  and  prevails  in  the  claro- 
oblcuro  of  all  figures.  A  true  artift  knows,  that  if  he  would 
copy  the  realfacim  nature,  he  mull  tint  the  going  off  of 
light  not  with  gr  iv  and  black  but  with  gradations  of  blues, 
and  give  a  faint  fuffufion  of  green  in  the  lirft  going  off. 
Zincke,  the  fomous  painter  in  enamel,  underftood  and  copied 
this  faft  :  he  worked  an  almoft  infenfible  green  into  the  blues 
of  the  firft  going  off  of  his  lights. 

If  one  may  tiien  affume  the  fail  here  grounded  on  the 
experiments  and  obfervations  of  Sir  Ifaac  Newton,  with  ad- 
dition of  fome  further  ones  on  the  cafe  as  exifting  In  nature, 
that  the  gradations  ot  blue  are  mere  effefts  of  the  privation 
of  light  as  it  finks  into  lliade  or  darknefs;  and  then,  from 
the  tcftimony  of  the  vifual  fenfes,  which  are  the  only  teft  in 
the  experiments  above  related,  that  the  gradations  of  the  red 
even  in  the  prifmatic  fpace,  wherein  it  is  fuppofed  to  be  ho- 
mogeneous, of  the  orange  likewife,  and  fo  of  the  yellow,  are 
onlv  gradual  and  fucceffive  tints  of  the  one  primary  colour,  red, 
heightening,  by  an  innumerable  and  inlinite  feries  of  angles 
of  refraction,  into  a  more  and  more  brilliant  approximation 
of  pure  light,  as  they  purify  from  the  fuffufion  of  colour 
which  they  had  received  in  their  combinatio'n  with  folar  or 
terrellrial  gafes  and  vapours ;  it  will,  on  this  affumption  thus 
grounded  on  faCls^  ftand  demonftrably  proved  (although  I 
ido  not  venture  to  announce  it  but  with  every  diffidence)  that 
there  are  not  fei'en,  nor  three,  nor  tiuo,  but  ONLY  one  PRI- 
MARY COLOUR — a  compound  bajis  of  all  the  tints  of  red, 
orange,  and ye'loiu :  that  green,  as  an  ai'inal  and  vficom- 
pounded  primary  colour,  has  no  exijience :  and  that  the  blues 
are  only  hues  arijing  jrom  a  partial  deprivation  of  light  as 
it  goes  off  into  darknejs. 

That  all  the  phsenomena  of  colours  produced  by  the  rc- 

*  This  circumftance,  alfo.  makes  the  difference  of  the  blue  of  diftant 
parts  of  the  iatnllcape  ai  reflcftcd  from  vaileys  and  lower  parts,  or  frorfi 
the  hijjhcr:  the  deprivation  of  light,  by  ir>  being  abibrhed  by  the  clearer 
air  in  the  latter  caf^-,  gives  a  deeper  K!ue  than  th;u  which  is  retitfled  from 
the  air  hanging  over  the  lower  parti.  This  a  tni:  anil:,  v>;io  paints  frou\ 
nature,  knows. 
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fraction  of  prifms  or  of  lenses,  or  bv  thin  plates  of  air  or 
water  between  lenses  made  to  approach  each  other,  or  by 
the  rinirs  on  bub!)!es,  or  by  reflections  or  inflections  of  lijiht, 
mav  be  explained  from  the  faels  contained  in  the  above  pro- 
pofition. 

All  the  experiments,  obfervations,  and  reafoning  above, 
refpeCl  only  coloured  light.  I  dare  not  venture,  on  theory, 
to  alfert  anything  as  to  the  exiltence  of  an  elementary,  pure, 
uncoloured,  uncompoundcd  white  light;  yet  that  fome  fuch 
elementary  fubiiance  exi(ts,  combined  with  one  or  more  of 
the  principles  of  our  atniofphere,  and  alio  in  combuftible 
and  incombufiible,  and  perhaps  animal  afid  vegetable  fub- 
Itances,  feems  to  be  probable ;  for  it  can  be  feparated  trom 
fuch  m  various  operations  of  nature  and  art. 

However,  although  light  may  principalis'  exift,  combined 
with  caloric  and  other  fubftances,  in  a  gafcous  form,  yet  it 
may,  and  it  is  very  generally  admitted,  that  it  does  alfo  exift, 
independent  of  caloric,  in  i'olid  bodies  and  fluids  of  various 
kinds;  and  heat,  it  cannot  be  denied,  exilts  fenfibly  in  both 
eombuitible  and  inconibuftible  bodies  which  exhibit  no  vi- 
fible  light.  Indeed,  that  light  and  heat  are  two  diftinct  exift- 
ing  principles  is  now  finally  and  demonftrably  afcertained  and 
proved  bv  Dr.  Herfchel's  curious  experiments  of  the  fa6t, 
Ihowing  that  heat  as  well  as  light  are  each  liable  to  diflferent 
and  peculiar  refractions,  by  which  they  are  feparated  from 
each  other,  and  take  a  feparate  and  diltinA  exiftence  in  dif- 
ferent fpace. 

Quod  reftat  dtuderatum  eft. 


XXIII.    Hijlory  of  Ajlronomy  for  the  Year  i8oi.      By 
Jerome  Lalande. 

JL  HE  commencement  of  the  19th  century  was  diflin- 
guiihed  bv  an  aftronomical  event,  the  difcovery  of  a  planet 
at  Palermo  in  Sicily,  by  M.  Piazzi,  on  the  ill  of  January*. 
It  was  as  fmall  as  a  ftar  of  the  8th  magnitude  :  he  obferved 
it  durinn;  forty  days.  The  obfervations  he  fent  me  arrived 
too  late  for  us  to  be  able  to  follow  it,  and  we  were  obliged  to 
calculate  its  orbit  from  his  ow-n  obfervations  alone.  Burck- 
hardt,  Olbers,  Hode,  Piazzi,  and  Gaufs,  have  found  that 
to  reprefent  thefe  obfervations  it  is  neceilary  to  fuppofe  that 

*  I  here  employ  the  calendar  of  all  nations,  being  perfuaded  that  the 
French  government  uii!  foon  renounce  the  new  calendar,  which  is  not 
■underftood,  and  cannot  be  adopted  either  by  our  neighbours  or  by  tlie 
majority  of  the  French  thenifelves. — L. 
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it  revolves  in  four  years.     The  following  are  the  elements 
-found  by  Burckhardt  and  Gaufs : 
Iiscliiiation       -       -     10°  47' 
Node         -       -      2'  20°  58 
Aplielion         -        290 
Palfage  of  the  aphe- 
lion Jan.  I)  iSoi    8  hours 
Eccentricity      -      0*0364 
Semi-axis     -     -     2  "574 
Revolution     -     4*  13  years 

The  difference  of  thefe  elements  appeared  to  me  to  throw 
fome  doubt  on  the  reality  of  this  orbit  of  four  years;  but  in 
the  beginning  of  the  year  1 802  it  was  perfectly  confirmed, 
and  we  now  have  a  ninth  planet. 

On  the  25th  of  October  we  received  a  printed  memoir  of 
Piazzi,  witli  his  obfervations  and  calculations.  As  he  hopes 
that  this  ftar  will  be  acknowledged  to  be  a  planet,  he  has 
given  it  the  name  of  Ceres  Ferdinandea,  in  honour  of  the 
king  of  Naples ;  and  Bode  wifhes  it  to  be  called  Juno :  as 
for  my  part,  1  fliall  call  it  Piazzi,  as  I  gave  the  name  of  Her- 
fchel  to  the  planet  difcovered  in  1781.  The  pagan  deities 
are  no  longer  iuterefting,  and  adulation  pleafes  only  the 
pcrlbn  who  is  the  object  of  it. 

On  the  1 2th  of  July,  in  the  evening,  Meilier,  Mechain 
arid  Bxiuvard,  each  found  a  InialJ  comet  near  the  head  of 
the  Great  Bear ;  and  it  appears  that  it  was  fcen  the  preceding 
night  by  Pons,  concierge  of  the  obfervatorv  at  Marfeilles. 
The  Board  of  Longitude  has  given  him  the  600  francs  which 
I  dcpofited  in  the  hands  of  a  notary  for  the  perfon  who  (hould 
difcover  a  comet;  the  three  able  aftronomers  of  Paris  having 
themfelves  judged  that  thcartift  ought  to  be  encouraged. 

John  Louis  Pons  was  born  at  Peyre,  a  village  in  the  de- 
partment of  the  Upper  Alps,  on  the  24th  of  December  I76r, 
and  has  refided  at  the  obfervatory  of  Marfeilles  fince  the 
3d  of  February  1789:  his  conduct,  addrefs,  and  intelligence, 
have  procured  him  much  efteem  from  the  director  of  the 
obfervatory.  He  conllructed  the  night-teiclcopc,  with  whicli 
he  difcovered  the  comet  of  the  nth  of  July  1801,  on  the 
model  of  a  telefcope  by  George  Adams,  which  is  at  the 
School  of  Navigation,  Marfeilles.  The  Board  of  Longitude 
have  feut  him  a  better  one. 

I  have  liad  a  new  proof  of  the  utility  of  the  fifty  thoufand 
ftars  which  I  have  procured  to  af^ronomy,  and  of  the  exa6t 
pofitions  which  my  nephew  LefrauQcis  has  fixed  for  the  (tars 
formerly  obferved.  Several  of  them  have  ferved  to  determine 
the  places  of  the  new  comet,    which  Melher,  Mechain  and 
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Boiivard  followed  with  afliduitv,  and  the  orbit  of  whicli 
will  be  very  well  deternuiiedj  though  it  appeared  only  ten 
days. 

Thulis  has  fent  ine  fevcn  obfervations,  from  the  12th  to 
the  2ill  of  July,  dcdueed  only  from  the  azimuths  and  alti- 
tudes, without  having  been  able  to  compare  them  with  ftars ; 
but  we  were  more  fortunate  at  Paris,  and  Meehain  had  fuf- 
ficient  data  to  calculate  the  elements  in  the  following  manne? 
by  a  fjrd  Iketch  : 

T     ,•       •  ~  f  Perihelion         -         6'  17° 

inclination    -     1V  \  T>/i 

Ll'aliage  Augult  7,  15  hours. 

This  fmall  comet,  found  alniofl  at  the  fame  time  by  four 
pcrfons,  proves  that  it  is  not  difficult  to  difcover  comets. 
Thi'ec  or  four  have  been  feen  in  the  courfe  of  a  year;  and 
if  a  few  amateurs  would  employ  thcmfelves  in  fearciiing  for 
them,  it  is  probable  that  the  number  would  rapidlv  increafe. 
This  is  (till  a  delideratum  in  aftronomy  ;  it  is  humiliating 
for  us,  that  we  do  not  know  whether  it  is  by  thoufands  or 
tens  of  thoufands  that  comets  ought  to  be  counted,  and  whe- 
ther they  return,  or  lofe  themfelves  in  the  immenfity  of  the 
univerfe. 

Nothing  is  neceflary  but  a  common  telefcope  to  fearch  for 
and  find  comets,  and  to  point  out  their  fituation  to  aflrono- 
mcrs.  I  fuppofe  that  the  obferver  is  provided  with  a  wooden 
quadrant  of  two  feet  radius,  which  any  carpenter  can  make, 
and  that  a  meridian  has  been  traced  out  with  a  large  circle 
on  the  floor;  that  the  circle  is  divided  into  degrees,  and  that 
the  inftrument  is  dire6led  towards  the  place  where  the  comet 
is.  Both  the  altitude  and  didance  from  the  meridian  will  be 
thus  found  for  the  tiiiie  of  obfervation.  Nothing  more  will 
be  neceflary  to  enable  artronomers  to  tlnd  a  comet  which 
may  have  been  announced.  To  find  comets,  it  is  not  necef- 
fary,  therefore,  to  know  the  (lars.  But  there  are  a  hundred 
nebula?  which  have  lome  reiemblance  to  fmall  comets.  Thofe 
who  wifli  to  diltinguifh  them  muft  have  recourfe  to  the  Ce- 
leftial  Atlas  *,  where  they  are  all  marked.  This  fludy  will 
neither  be  long  nor  diflicult.  The  Atlas  of  Berlin  is  much 
more  complete:   we  fliail  give  an  account  of  it  hereafter. 

The  night-telefcope  employed  by  Mcfiier,  and  with  which 
he  has  alreadv  found  twenty  comets,  is  two  feet  in  length, 
and  has  an  aperture  of  2^  inches:  it  has  three  eye-glalfes. 
The  firfl:  next  the  eye  has  a  focus  of  2^  inches,  and  10  lines 
of  aperture;  the  fecond  9,  and  the  third  9^  inches.  There 
are  10  lines  between  the  two,  and  5  inches  between  the  pre- 

*  A  Paris,  chez  Lamarche,  rue  du  Foin. 
4  ceding 
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ceding  and  the  fecond.  There  is  a  diaphragm  of  14  lines 
between  the  firft  and  the  fecond  eye-glafs,  at  the  difiance  of 
1  inches  from  the  former,  and  3  from  the  fecond.  This 
telefcope  magnifies  only  five  times,  but  it  has  a  ,fie,ld  of  four 
'degrees.  One  of  the  fame  kind  may  be  conflrnfted  for  70 
or  80  francs. 

B'.irckhardt  alfo  has  calculated  the  orbits  of  the  comets 
of  1763,  1771,  and  1773;  and  for  the  fecond  he  has  found 
a  hyperbolic  orbit. 

The  comet  which  Meffier  difcovcred  on  the  14th  of  June 
1770,  rel'pefting  which  Burckhardt  made  long  and  learned 
calculations,  feems  to  Have  a  fmall  circular  orbil  of  five  years 
feven  months.  However,  this  comet  was  not  feen  before 
1770,  nor  has  it  a])peared  (ince.  This  can  be  afcribed  only 
to  great  changes  in  its  orbit. 

Muft  we  then,  after  having;  afTcrted,  in  the  iSth  century, 
that  all  the  comets  return,  allert  in  the  19th  that  comets  do 
not  return,  that  of  1759  e.xcepted  ? 

On  this  account  I  no  lontrer  think  but  of  comets ;  I  fpeak 
cf  nothing  but  comets;  and  the  onlv  thing  I  recommend  to 
my  correipondents  is  to  fearch  for  them,  as  I  write  to  them 
that  the  only  thing  wanting  to  allronomy  is  the  knowledge 
of  thcfe  bodies. 

On  the  15th  of  ]>,Iay  I  had  the  pleafure  of  receiving  the 
firft  copy  of  my  Hijioire  Cclcjle  Franco\J'e^  the  fruit  of  twelve 
years  labour,  which  terminates  the  50,000  ftars,  on  which  my 
nephew  Michel  Lcfrangois  has  employed  the  heft  part  of  his 
youth.  It  contains  alfo  obfervations  made  by  D'Agelet  be- 
fore he  fet  out  on  his  voyage  round  the  W'orld ;  and  ihpfe  by 
which  Darquier,  aged  83  years,  terminated  his  glorious  aftro- 
nomical  career. 

The  obfervations  of  Tycho,  Flamfleed,  Picard,  Lacaille, 
and  Maflcelyne,  have  been  the  foundation  of  all  the  progrefs 
made  in  aftronomv.  The  moil  prc-foimd  theories  and  the 
mod  learned  calculations  cannot  do  witliout  them,  and  can- 
not difputc  with  them  in  regard  to  importance  or  duration. 
Obfervations  alone  will  furvive  u? ;  and  obfervers,  whom 
mankind  too  often  afftil  to  undervalue,  may  confole  them- 
felves,  that  they  will  be  the  only  altronomers  to  whom,  long 
after  their  death,  the  praifes  and  gratitude  of  our  fucceffors 
and  of  poderiiy  will  be  addrefTcd. 

LefranQois  Lalande,  my  nephew,  continues  his  obferva- 
tions, together  with  the  calculaii'.)n  of  3000  declinations  and 
Tooo  right  afcenfions  of  the  principal  ftars,  each  obferved 
feveral  times.  Thefe  long  and  painful  labours  have  obtained 
for  this  able  obferver  a  place  in  the  National  Inflitute.     On 
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the  2*5111  of  December  madan^e  Lefran<;ois  Lalandc  continaeef 
the  rediic^tion  of  the  50,000  ftais;  an  inimenfc  labour,  to 
which  flie  has  dcvolod  herfelf  with  courage,  and  which  her 
pregnancy  even  has  xuA  interrupted.  Tiicir  fon  is  preparing 
to  tread  in  their  fteps,  and  already  calculates  with  I'ome  fuc- 
cefs.  I  hope  that  Ifaac  Lalande  will  be  the  third  aftronomcF 
of  his  name. 

Dclanibre  has  obferved  feveral  declinations  with  the  mul- 
tiplying circle.  Piazzi  has  announced  to  us  a  catalogue  of 
700  liars,  which  he  obferved  at  Palermo;  and  Cagnoli  i> 
preparing  a  catalogue  of  500  ftars,  which  he  obferved  at 
Paris  and  \^erona  with  particular  care. 

Vidal,  whofe  courage  and  cxa6lnefs  T  have  fo  often  cele- 
brated, has  font  me  the  continuation  of  the  auftral  Uars, 
which  are  not  well  feen  at  Paris;  the  circum-polar  liars 
which  were  wanting,  and  a'very  fmgular /ri^iwMw.  On  the 
23d  of  April  and  the  following  days  he  obferved  all  the 
jjanets  everv  day.  He  has  joined  to  thcui  obfervations  of 
Mercury  and  the  fun  at  the  two  folftices  with  an  ingenious 
coinpals,  which  he  emploved  to  make  a  great  number  of  ob- 
fervations on  the  declination  of  the  magnetic  needle. 

Bourg,  an  aftronomer  of  Vienna,  who  gained  the  prize 
propofed  bv  the  luftitute  on  the  inequnlities  of  the  moon, 
continues  to  employ  himfelf  on  that  fubje*ft.  He  has  re- 
calculated, with  3000  obfervations,  the  24  inequalities  of 
the  moon  ;  and  has  added  new  ones,  which  were  pointed  out 
to  him  by  Laplace  according  to  liis  iheoiy.  Thefe  tabic* 
arrived  on  the  bth  of  December ;  the  errors  do  not  amount 
to  15":  and  the  prize  of  6coc  francs,  pvopofed  by  the  Board 
of  Lon'critude  to  the  firft  who  fliould  make  good  lunar  tables, 
will  be  wf  11  merited  bv  this  able  d^ixA  courageous  aftronomer. 
The  Board  of  Longitude  is  itill  employed  in  verifying  them  ; 
but  all  the  obfervations  lately  made  at  Gotha  confirm  the 
txactnefs  of  thefe  tables.  For  it  was  at  the  obfervatory 
of  Gotha.  the  fancluary  of  afironomy  in  Germany,  that 
^L  Bourg  lini filed  his  labour.  Baron  von  Zach  had  in- 
^nted  him  thither,  that  he  might  enjoy  all  the  comforts  and 
conveniences  he  could  defire. 

What  remains  to  be  done  in  regard  to  the  theory  of  the 
mortn  depends,  perhaj)S,  on  fome  terms  in  which  the  higher 
powers  of  the  eccentricities  and  forces  niuft  be  employed. 
Burckhardt  is  now  engaged  in  refcarches  on  that  fubjci^L 

Arabian  dbfervations  of  the  loth  centurv  had  been  em- 
ploved for  the  motions  of  the  moon.  The  manufcript  which 
I  Ibrtunately  found  among  the  papers  of  Jofeph  Delille  made 
u?  defirous  of  obtaining   he  original,  which  was  at  Leyden  ; 
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and  the  B:iiavian  nilnifter  fent  it  to  us.  C.  Cauflin  exa- 
mined tl'i.5  manufcript :  but  it  is  not  complete  ;  it  contains 
only  oblcrvations  already  known.  We  found  in  it  none  of 
the  information  fo  nun-h  wiflied  for  refpecling  the  inftru- 
ments  of  the  Arabians^  and  their  method  of  obferving;  but 
it  has  furnifiied  us  with  fome  intereiling  corre6lions  for  our 
copy,  which  is  now  printing  in  Arabic  and  Frencli  at  the 
printing-office  of  the  Republic  by  order  of  the  miniQer  of  the 
interior.  The  obfervations  of  the  fummer  fohtic<2  have  again 
aflurcd  to  u?  that  the  obliquity  of  the  ecliptic  is  23'  28'  6\" , 
being  5'' more  than  in  my  tables.  The  multipiving  circles 
give  us  the  truth  within  a  fecondj  and  I  think  we  can  witli 
certainty  fay  that  the  diminution,  whicli  has  occafioned  {o 
much  difpute,  is  y^"  per  century;  very  far  from  that  which 
C  Cailini  afligned  from  bad  obfervations  made  at  the  ob- 
fervatory  with  bad  inftruments. 

The  winter  iolftice  gives  us  8"  lefs;  but  there  is  reafon  to 
believe  that  this  arifes  from  the  refraction,  which  is  not  yet 
well  enough  known  for  fmalJ  altitudes.  Though  the  obli- 
quity is  nearly  decided,  the  Academy  of  BerJiii  has  ftill  pro- 
pofed  this  variation  as  the  fi!ibje<^l  of  a  prize  for  the  year  1802, 
It  requires  the  mod  intereUing  refearches  and  explanations 
in  regard  tu  this  fubje6l,  where  feveral  points  ftill  remain  to 
be  cleared  up. 

All  the  planets  have  been  eclipfed  by  the  moon  in  the 
courfe  of  this  year,  as  has  been  obfervcd  bv  Regt;io  in  the 
Ephemerides  of  Milan.  This  phaenomenon  is  rare.  We 
were  not  able  to  make  a  good  obfervation  but  of  the  eclipfe 
of  Venus  on  the  13th  of  May.  We  were,  however,  indem- 
nified by  the  eclipfes  of  that  beautiful  ftar  the  Virgin's  Spike, 
obfervcd  in  many  places  on  the  30th  of  March  and  the  24th 
of  Mav,  which  enabled  me-to  verify  the  longitudes  of  leveral 
countries.  Eclipfes  of  four  liars  of  the  firit  magnitude  are 
pheenomena  of  very  great  importance  for  all  determinations 
of  this  kind. 

I  liave  continued  to  difcharge  the  tafu,  which'  I  impofed 
upon  mvfelf  forty  years  ago,  of  calculating  all  the  eclipfes  of 
the  fun  and. (tars  hitherio  i-bferved,  and  from  which  altro- 
nomers  had  negle6led  to  draw  conclufions  on  account  of  the 
length  of  the  calculations.  I  have  correcied  the  longitudes 
of  Rome  and  Middlebourg,  and  of  llie  n.c\v  citv  of  Walh- 
ington  in  America. 

M.  Leduc  of  S' rmoiTretta,  Gactani,  and  Com i  have  fent 
me  obfervations  from  Rome.  M.  Ciccohni  has  fent  me 
fome  from  Florence  ;  and  the  day  on  which  the  king  af 
JEtruria  came  to  the  Inflitiite,  I  had  tiie  pleafure  of  prelenting 
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to  him  a  determination  of  the  longitude  of  Flnrence,  which 
bad  been  very  badly  determined,  notwiihttanding  the  cele- 
brity of  that  capital,  and  the  great  number  of  eminent  men 
it  has  produced. 

M.  Kautfch,  a  pi.irift  of  Leutomifchel  in  Bohemia,  has 
flniflied  an  immenfe  labour  on  the  eclipfes  of  the  fun.  He 
has  calculated,  for  the  whole  of  the  19th  century,  charts  in 
which  are  feen  all  the  circumfiances  of  thefe  ecliples  for  every 
country  of  the  earth  where  they  are  vifibie,  in  the  fame 
manner  as  they  have  been  inferted  in  our  Ephemerides 
fince  1750,  and  at  prefent  in  the  Conno'iJJ'ance  des  Temps  by 
the  care  of  C.  Duvaucel.  l  uiOied  to  have  the  means  of 
publifliing  the  labour  of  M.  Kautfch,  whofe  zeal  and  ability 
deferve  every  praife. 

C.  Goudin  has  alfo  publiHied  an  analytical  method  for 
eclipfes :  he  has  applied  it  lo  the  eclipfe  of  j  847,  which  will 
be  the  moft  confiderable  of  this  century,  and  has  calculated 
all  its  circumftances  for  the  whole  furface  of  the  earth. 

The  conjunftions  of  the  planets  are  not  interefting  to 
aftronomer?,  but  they  afford  a  fpedacle  to  the  public,  efpe- 
cially  when  connefted  with  other  events.  Meflier,  therefore, 
remarked,  that  when  the  cannon  announced  to  us  the  hap- 
pinefs  of  peace  on  the  3d  of  Oclober,  the  Moon,  Venus, 
J-npiter,  and  Saturn,  were  near  that  beautiful  ftar  in  the 
Lion's  heart. 

We  no  longer  live  in  times  when  fnch  pha^nomena  are 
confidercd  as  of  importance,  but  in  1186  the  allronomers 
announced  terrible  revolutions  in  confequence  of  the  con- 
junction of  all  the  planets.  I  en2;aged  C.  P'lauguergucs  to 
calculate  this  phsenomenon  exactly  by  our  new  tables,  and 
he  has  found  that  on  the  i5ih  of  September  at  5  h.  2  m. 
all  the  planets  were  between  6  iigns,  and  6  figns  10  degree$ 
of  longitude. 

Thele  are  not  complete  conjunclions ;  exaft  conjunctions 
of  all  the  planets  are  incalculable;  a  fketch  of  thefe  returns, 
in  which  I  cmploved  onlv  davs  for  the  duration  of  the  re- 
volutions, gave  me  17  millions  of  millions  of  years  as  the 
interval  betv.een  one  con)un6lion  and  another.  What  would 
the  cafe  have  been,  had  I  taken  inio  account  the  hours  and 
minutes  ? 

As  the  tnblcs  of  Mars  were  the  moft  incorreft,  C.  Le- 
fran9ois  has  been  employed  on  them  fix  months;  he  has 
calculated  all  the  obfervations,  and  has  employed  all  the 
new  perturbations.  He  has  carried  his  precifion  to  tenths 
offeconds,  and  has  at  length  con(tru<?ted  tables  of  Mars, 
which  will  leave  very  jittlc  to  be  wiflied  for^  and  which  have 

appeared 
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appeared  in  the  Connoijfance  dcs  Temps  for  the  year  12. 
have  leerij  with  pleafure,  my  inimediate  fuceellbr  and  dcareft 
pupil  parfue  the  labour  which  my  mafter  Lemonnier  made 
me  undertake,  fifty  years  ago,  in  imitation  of  Tycho  Brahe, 
who  began  his  refearches  on  the  planet  Mars,  and  who  put 
Kepler  in  the  way  of  making  his  difcoveries  bv  means  of  the 
fame  planet.  He  will  foon  employ  himfelf  on  tables  of 
Venus,  taking  into  account  her  perturbations. 

For  Saturn,  the  error  has  been  found  +  \"  in  longitude 
and  —  9"  in  latitude.  Delambre  has  made  new  refearches 
to  corre(;:t  the  error  of  30"  in  the  tables  of.)upiter,  but  it  has 
been  found  in  the  obfervations  made  for  60  years :  we 
mull  therefore  fearch  for  the  caufe  of  it  in  the  theory,  and 
in  fome  new  irregularities. 

Bouvard  has  terminated  his  calculations  of  all  the  per- 
turbations of  the  planets,  each  by  the  action  of  all  the  reft, 
according  to  the  theory  of  Laplace.  The  refult  will  be  new 
tables,  which  will  be  Hill  more  correct. 

C.  Burckhardt  has  made  an  analytical  and'nnmerical  cal- 
culation of  the  terms  of  the  fifth  order,  which  were  not  be- 
fore taken  into  account  in  confcquence  of  the  length  of  the 
calculations.  He  has  found  that  thcfe  terms  incrcafe  the 
great  irregularity  of  Saturn  by  one  minute. 

C.  Chabrol  has  calcidated  obfervations  of  the  fun,  and 
has  found  that  7"  muft  be  dedut^ted  from  the  longitudes 
given  by  our  tables.  But  Delambre  has  undertaken  to  cal- 
culate 7  or  800  oblervations  of  Bradley,  applying  8  or  10 
new  equations  furnifhed  by  calculations  of  the  attraclioni 
The  eccentricity  of  Jupiter  and  the  earth  give  equations  for 
the  fun  which  amount  to  from  8  to  ()" .  We  (hall  therefore 
foon  have  new  tables  of  the  fun  ftill  more  correal  tlian  thofe 
publiflied  by  Delambre  ten  years  ago,  and  to  which  it  ap- 
peared that  nothing  could  be  added. 

For  mercury,  the  error  in  my  tables  did  not  exceed  \o'\ 
An  obfervation  of  Venus  on  the  24th  of  May  gave  me  an 
error  in  the  tables  of  +  30".  This  feeins  to  indicate  that 
we  ought  to  deduft  1%"  from  the  epoch,  but  that  the  equa- 
tion of  the  orbit  is  good. 

The  Coxnu'ijJ'ancc  dcs  Temps  for  the  year  12  (1804),  which 
has  jufl;  appeared,  contains  every  thing  mod  intereding  that 
has  occurred  in  regard  to  aftronomy  during  the  lalt  year. 
Carious  refearches  reipeiling  the  theory  ot"  the  moon,  by 
Laplace;  new  tables  of  Mars,  by  Lefrangois-Lalande;  a 
new  catalogue  of  liars  reduced,  making  the  number  11,300, 
being  a  continuation  of  thofe  in  the  preceding  volumes* 
imporlapt  obfervations,    tables,   and  calculations,    by  Me- 

H  4  chain^ 
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chain,  Delambrc,  Cinbrol,  Vidal,  Thulls,  Flauguergnf.% 
Ciccolini,  Due  Lachapclle,  Biirckhardt,  Bernicr,  Humboldt, 
Quenot,  and  feveral  calculations  by  myfelf ;  with  a  notice  of 
the  iiiofl:  important  works  that  have  appeared  in  the  courfe 
of  a  year. 

The  Ephemeridcs  of  Vienna  for  1802  contain  a  fourth 
ferics  of  longitudes  determined  by  Triefnecker,  who  has  cal- 
culated all  the  eclipfcs  of  the  fun  and  ftars  which  have  been 
obferved;  a  confiderable  and  important  labour,  which  re- 
mained to  be  undertaken.  M.  Triefnecker  has  given  us  at 
the  fame  time  a  table  of  all  the  preceding  refults  in  regard  to 
the  pofition  of  towns  where  eclipfes  have  been  obferved. 

The  third  volume  of  the  Memoirs  of  the  Inftitute,  the 
eighth  volume -of  the  Memoirs  of  the  Italian  Society,  the 
Ephemerides  of  Berlin  for  1803  and  1804,  thofe  of  Milan 
for  1801,  and  the  Journal  of  Baron  von  Zach  during  the 
whole  year,  have  continued  to  furnifli  interefting  oblerva- 
tions  and  new  memoirs.  Baron  von  Zach  has  procured  the 
obfervations  made  by  Liefganig  at  Vienna  from  the  year 
1755  to  1774;  and  thofe  which  Niebuhr  made  in  the  Le- 
vant in  1761,  and  which  he  did  not  publifti.  We  have  re- 
ceived the  Memoirs  of  the  Academy  of  Berlin  for  1796  and 
1797,  and  the  fix th  volume  of  the  Memoirs  of  Turin  5  but 
they  contain  nothing  on  aftronomy. 

The  obfervatory  of  Paris,  having  acquired  new  inftru- 
ments,  has  been  put  into  activity  by  Mechain  and  Eouvard ; 
and  the  Board  of  Longitude  intends  to  print  the  obfervations 
of.iSor  in  the  fame  form  as  thofe  of  Greenwich. 

Caroche  having  finiHied  the  lelcfcope  of  22  feet,  Tremel 
is  employed  in  conftruetlng  a  ftand  to  fupport  it;  and  the 
platform  on  which  it  is  to  be  placed  is  already  in  a  ftate  of 
great  forwnrdnefs.  On  all  occafions  we  have  enjoyed  the 
happinefs  of  having  for  minifter  a  man  long  celebrated  by 
his  attachment  to  the  fciences,  and  who,  in  order  to  be 
ufeful  to  them,  wanted  only  that  influence  of  which  he  is 
fo  worthy. 

The  tranfit  telefccpe  which  Jofeph  Delifle  had,  in  1748, 
erefted  at  the  hotel  de  Clugny,  and  with  which  I  as  well  as 
Meflier  made  my  firfi  obfervations,  had  become  alnioft  ufelefs 
by  rufi.  The  Board  of  Longitude  wiflied  that  it  fhould  be 
rcconftruclcd  with  platina,  and  our  colleague  Mefiier  will 
have  new  afliflanee  for  his  ufeful  obfervations. 

Lenoir  has Jliown  at  Paris,  during  the  public  exhibition 
cf  the  year  9,'  that  the  French  induftry  is  not  inferior  to  the 
Luglifh  ;  he  received  from  government  one  of  the  twelve 
gold  medals  diftributed  to  the  molt  meritorious  of  our  artifls, 
•  The 


On  the  Poifonous  Honey,  ^c.  121 

The  Board  of  L<.'ngitucle  has  lent  a  quadrant  to  Flauguergues 
at  Viviers,  and  one  to  Dangos  at  Tarbe,  to  enable  them  to 
make  more  corredt  and  more  continued  obfervations. 

Flauguergues  has  already  employed  his  obfervations  to  de- 
termine the  laiitudeof  his  obfervatory  44'  29  ■27/'',  greater  by 
18'  than  what  was  given  by  the  triangles;  lie  has  alliduoufly 
continued  to  obfeive  the  eclipfes  of  Jupiter's  fatellites ;  he 
has  obferved  the  fpots  ol  the  iun,  Vv'hich  were  frequent  this 
year,  and  has  calculated  a  great  many  pofitions  of  the  liars. 

Chabrol  has  communicated  to  us  a  new  analytical  method 
for  eclipfes,  and  has  calculated  feveral ;  he  has  alfo  verilied 
the  tables  of  Mar.s  and  Mercury  by  obfervations  in  the  pre- 
fent  year.  He  has  reduced  600  obfervations  of  the  ftars, 
and  has  calculated  600  longitudes  in  the  fundamental  cata- 
logue :  in  a  word,  he  (hows  himfelf  a  voung  zealous  co-ope- 
rater,  curious  and  void  of  ambition,  wlio  is  entitled  to  our 
grateful  acknowledgments. 

C,  Mougin,  cure  of  La  Grande- Combe-des-Bois,  in  the 
mountains  of  the  department  of  Doubs,  has  fent  us  a  large 
table  of  preceff.ons ;  that  is  to  fay,  of  the  annual  changes  of 
the  liars  in  right  afcenfion,  according  to  the  data  w-iih  which 
I  furnifhed  him.  For  thirty  years  pad  we  have  received 
from  this  worthy  pallor  marks  of  zeal,  application,  curiofity, 
and  courage,  very  rare,  efpecially  in  the  deferts. 

Dr.  Malkelyne  has  fent  us  his  oblervations  of  1800,  a  con- 
tinuation of  the  valuable  colIe6lion  he  has  been  making  for 
36  years;  and  he  has  announced  to  us  the  Nautical  Almanac 
of  1806. 

[To  be  concluded  in  our  next.] 


XXIV.  Some  Account  of  the  Poifonous  and  Injiirious  Honey 
of  North  America.  Bj  Benjamin  Smith  B  a  r  t  o  n, 
M.D.* 


N  the  year  1785  I  had  an  opportunity  of  obferving 
fome  of  the  difagreeable  effects  of  our  wild  honey  upon 
feveral  perfons  who  had  eaten  of  it,  in  the  weltern  parts 
Qt  Pennfylvania,  near  the  river  Ohio.  From  thefe  effetSls  I 
was  perfuaded,  that  a  fubftance  which  is  generally  conli- 
dered  as  entirelv  innocent,  is  capable  of  doing  much  injury 
to  the  conltitution,     I  was,  therefore,  induced  to  pay  fome 

'^  Read  before  the  American  Philofophical  Society,  and  communicated 
to  the  Editor  of  the  Philofophical  Magazine  by  the  author.  It'will  form 
part  of  the  fifth  volame  of  the  American  Tranfaftion?. 

attention 
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attciuinn  to  the  fiihieV-^.     The  refult  of  my  inquiries  I  now 
communicate  to  the  rhilofophical  Society. 

It  is  not  necetVarv  to  make  any  remarks  on  the  fabric  of 
honey.  It  may  be  fufiicient  to  ohferve,  that  the  honev  will 
alwavs  partake,  in  a  greater  or  a  lefllr  degree,  of  the  fmell, 
the  lalle,  and  general  properties,  of  the  flowers  from  which 
it  is  obiaint-d.  This  obvious  facl  flionid  have  folicited  more 
of  the  attention  of  thole  whole  empiovnient  it  is  to  raifc  large 
numbers  of  bees  ^cv  the  pvirpofe  of  obtaininsr  the  valuable 
pi-bdutSt  of  thefe  little  inrc(l''ts.  But,  in  this  country  at  leaft, 
hardly  anv  attention  has  been  paid  to  the  fubjecl.  Perhaps, 
the  following  luofe  hint:?,  by  pointing  out  fbme  of  the  fources 
from  which  an  ill-flavoured  or  pernicious  honev  is  obtained, 
mavbeoffume  fervice  to  the  new  or  remote  fettlcrs  of  our 
country. 

,1  muit-obferve,  that  in  thefe  hint:-  I  do  not  mean  to  in- 
clude among  the  difagretrable  confequences  of  the  eating  of 
honev,  the  occafional  etlciil  of  its  purging:  for  although^  as 
I  (hail  preientiv  obferve,  a  purgirig  is  one  of  the  common 
cnetfts  of  the  poifonous  honey,  yet  the  moll  innocent  honey 
will  often  induce  the  fame  ftate  of  the  body,  when  it  is  eaten 
in  large  qaantitieSj  or  when  it  meets  with  an  irritable  ftate 
of  the  bowels. 

The  hooev  which  I  call  deleterious  or  poifonous  honey, 
produces,  as  far  as  I  have  learned,  the  following  fymptoms, 
or  eflects:  viz.  in  the  beginning,  a  dimtiefs  of  light  or  ver- 
ticro,  fucceeded  by  a  delirium  *,  which  is  fometimes  mild 
and  pkalant,  and  fometimes  ferocious;  cbriety,  pain  in  the 
llomach  and  intellines,  convulfions,  profufe  perfpiration, 
foaming  at  the  mouih,  vomiting,  and  purging ;  and,  in  a 
fe.v  Inftancrs,  death.  In  fonic  perfons,  a  vonnling  is  the 
firll  efle6l  of  the  poifon.  When  this  is  the  cafe^  it  is  pro- 
bable that  'he  perlons  fufl'er  much  lefs  from  the  honey  than 
when  no  vomiting  is  induced.  Sometimes  the  honey  has 
been  obierved  to  produce  a  temporary  palfy  of  the  limbs;  an 
cfl'ed  which  I  have  remarked  in  animals  that,  have  eaten  of 
one  of  thole  very  vegetables  f  from  whofe  flowers  the  bees 
obtain  a  perniciou-^  hone,''. 

Death  is  very  feldoni   the  confequence  of  the  eating  of 

'■  An  intelligent  flicn^  of  miv-  r^ia'cd  to  me  the  cafe  of  a  perfon  who, 
for  a  (hort  time,  wi^s  feverely  aflVctcd  from  the  eating  of  wild  honey,  in  ' 
Virgir.ia.  He  imagined  that  a  pc-fon  ieized  him  rudely  by  one  arm,  and 
then  bv  the' other.  Afur  this  he  ftll  into  cnnvulllons,  fiom  wliich,  how- 
ever, he  recovered  in  about  an  hour,  it  was  imagined  that  this  honey 
was  obtained  from  a  kind  of  poil'onous  mulhroom. 

\  Tlic  KalfT.ia  latifolia. 
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ihirr  kind  of  honey  *.  The  violent  Impreflion  which  it  makes 
upon  the  ftomach  and  inteftines  often  induces  an  early  vomit- 
incr  or  purging,  which  are  both  favourable  to  the  fpeedy  re- 
covery of  ^he  fufferer.  The  fever  w^liich  it  excites  is  fre- 
quently relieved,  in  a  fliort  time,  by  the  profufe  perfpiration, 
and  perhaps  by  the  foaming  at  the  mouth.  I  may  add,  that 
as  the  human  conftitution  refifts,  to  an  aftonilhing  degree, 
the  efte6ls  of  the  narcotic  and  other  poifonous  vegetables  that 
are  belt  known  to  us,  fo  we  need  not  wonder  that  it  aifo 
refifts  the  effefts  of  the  deleterious  honey  which  is  procured 
from  fuch  vegetables. 

It  deferves  to  be  mentioned,  that  the  honey  which  is 
formed  bv  two  different  hives  of  bees  in  the  fame  tree,  or  at 
a  little  diftance  from  each  other,  often  pofl'effes  the  moft  op- 
pofite  properties.  Nay,  the  honey  from  the  fame  individual 
comb  is  iometimes  not  lefs  difterent  in  tafte,  in  colour,  and 
in  its  eftefts.  Thus,  one  ftratum  or  portion  of  it  may  be 
eaten  without  the  leaft  inconvenience,  whiift  that  which  is 
immediately  adjacent  lo  it  fliall  occalion  the  feveral  effe6ls 
which  I  have  juft  enumerated. 

I  have  taken  fome  pains  to  learn  what  are  the  figns  by 
which  the  deleterious  honey  may,  at  firft  view,  be  dillin- 
guilhed  from  innocent  honey.  I  ani  informed  that  there  is 
no  difficulty  in  the  matter. 

The  poifonous  honey  is  faid  by  fome  to  be  of  a  crlmfon 
colour;  by  others,  it  is  faid  to  be  of  a  reddilh-brown  colour, 
^nd  of  a  thicker  confiltence  than  common  innocent  honey. 

Thefe  are  tlie  figns  by  w  hich,  I  am  told,  the  moll  expe- 
rienced hunters  in  the  foutheru  parts  of  North  America  are 
enabled  to  diftinguifli  pernicious  from  innocent  honey. 

On  a  fubjetl  fuch  as  this,  I  feel  every  difpofition  to  pay  a 
good  deal  of  deference  to  the  experience  of  an  American 
hunter.  Even  philofophers  may  obtain  much  uieful  in- 
formation from  hunters,  however  wanderino;  their  life,  how- 
ever rude  their  manners.  It  is  in  the  {X)\ver  of  o'lr  hunters 
to  enrich  natural  hiftory  with  many  imporiani  fafts.  But 
we  ought  not,  I  preiume,  to  confide  implicitly  in  every 
thing  they  tell  us. 

I  have  good  reafons  for  doubting  whether  the  figns  w-hich 
I  have  mentioned  will  enable  us,  in  every  inftance,  to  deter- 
mine whether  honev  be  poifonous  or  innocent. 

The  honey  of  the  bee,  undoubtedly,  fometimes  partakes 
of  the  colour  of  the  flowers  from  which  it  is  gathered.  The 
bees  gather  honey  from  many  flowers  of  a  crmifon  colour, 

""  Wc  iliall  afterwards  fee  that  not  one  of  Xenophon's  men  died  from 
the  deleterious  honey  which  they  had  eaten,  in  large  quantities,  on  the 
Jhures  of  the  Euxufe  fea, 

and 
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and  from  many  flowers  whofe  colour  i?  a  rcddifh  brown.  In 
thele  cafes,  it  is  probable  that  the  honey  will  fonietirncs  bor- 
row, in  fonie  degree,  the  colour  of  ihe  flowers.  Yet  there 
are  many  crimlbn-colonred  and  reddifti-brown  coloured 
flowers  that  are  pcrfertiy  innocent.  The  honey  obtained 
from  iheni  will,  1  prefume,  be  innocent  alfo.  Mr.  Bruce 
fays  he  was  furprifcd  to  fee,  at  r">ixan,  in  Abvffinia,  '*  the 
honey  red  like  blood ;  and  nothing,"  he  remarks,  "  can 
have  an  appearance  more  difcufting  than  this,  when  mixed 
with  melted  butter  " ."  Nothing  is  faid,  bv  this  author,  that 
can  lead  us  to  fuppofe  that  the  Di.xan  honey  was  poifonous. 
From  the  manner  in  wljich  it  is  mentioned,  it  is  pretty 
evident  that  it  was  not  poifonous.  Linnaeus  informs  us, 
that  in  Sweden  the  honey,  in  the  autunni,  is  principally 
jraihercd  from  the  flowers  of  the  erica,  or  heath,  and  that 
this  honey  is  of  a  fomewhat  reddilh  colour;  and  ac- 
cordinglv,  he  obferves,  thofe  provinces  of  the  country  that 
are  deltitute  of  the  heath,  fuch  as  the  province  of  Oelan- 
dia,  furnifli  a  white  honey f.  The  great  naturalilt  fays 
nothininr  concerning  the  properties  of  the  heath  honey. 
However,  \\"e  may  {ifcfume,  when  we  recolie;^t  the  minute 
sccuracv'  of  Linnaeus,  that  this  honey  did  not  poflTcfs  any 
danirerous  properties,  otherwile  he  would  have  nf)ticod  the 
circuniftance.  WhiUt  I  refulcd  in  Edinburgh  I  had  the 
honey  from  the  Highlands  frequently  brought  to  my  table. 
I  often  remarked  that  this  honev  had  a  dirtv  brownifh  co- 
lour ;  and  I  was  told  that  it  was  chieflv  procured  from  the 
drtferent  fpecies  of  erica,  perhaps>  principally  from  the 
*'^  blooming  bather  t,"  which  abound  in  the  Highlands. 
I  never  heard  the  people  in  Edinburgh,  although  thev  con- 
fume  lar^e  quantities  of  this  honey,  complain  that  it  pof- 
fefles  anv  noxiou?  jxopertv.  If  it  were  aclivelv  poifonous  or 
injurious,  the  quality  would  have  been  long  fince  obferved. 
I  well  remember,  however,  that,  for  two  years  that  I  ufed  it, 
it  almoft  always  rendered  me  drowfy.  Sometimes,  indeed, 
it  compofed  me  to  lleep  as  effectually  as  a  moderate  dofe  of 
laudanum  \vould  have  done.  A  foreigner,  who  had  not  been 
accuftomed  to  eat  anodyne  honey,  was  better  capable  of  re- 
nKirkin^:  the  effecl  which  I  have  mentioned  than  the  natives, 
who  had  been  in  the  habit  of  uling  it  from  their  infancy.  I 
do  not  find  that  this  Angular  property  of  the  Scots  honey  has 
been  noticed  by  any  writer  §.     I  have  therefore  related  it, 

though 

•  Travels  to  clircover  the  Source  of  the  Nile,  vol.  v.  or  Appendix, 
p.  i;l.  quarto  edilii^n. 
t   Fi-.una  Sutcica. 
+  Burns. 

§  Dr.  Withering  fays,  bees  extra?,  a  great  deal  of  honey  from  the 

£c\vcri 
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though  it  rather  oppofes  aiiy  objeclion  to  the  figns  emplo^'ed 
by  our  hunters  to  diltinguidi  poifonoiis  from  innocent  honey. 
But  he  who  is  ftLulious  of  truth  flioulcl  relate  ufeful  facls  as 
they  are,  \Vithout  regarding  what  is  their  conneclion  with  a 
favourite  fyllem  or  opinion. 

The  learned  Jofeph  Acofta  fpeaks  of  a  gray-cblourcd  ho- 
nev-comb  which  he  faw  in  the  province  of  Cirarcas  in  South 
America.  The  honey  of  this  comb,  he  fays,  is  "  fharp  and 
black."     He  favs  nothing  further  of  its  properties  *. 

An  ingenious  friend  of  mine  f,  to  whom  the  public  are 
indebted  for  a  variety  of  valuable  information  concerning  the 
natural  produ6lions  of  various  parts  of  North  America,  ii:i- 
forms  me,  that,  in  the  Carolinas  and  Fioridas,  the  poifonous 
honev  is  often  fo  timilar  in  colour,  tafte,  and  odcmr,  to  the 
common  or  innocent  honey,  that  the  former  cannot  be  di- 
ftiniruifhed  from  the  latter.  It  is  owing,  he  fays,  to  this  cir- 
cutnttance  that  fo  many  accidents  daily  happen  from  the  ufe 
of  the  wild  iioney.  He  was  informed  that  it  is  experience 
alone  which  enables  the  hunters  and  others  to  determine 
whether  the  honey  wliich  they  find  in  the  woods  be  poi- 
fonous or  innocent.  They  have  obferved  that  the  injurious 
cftefts  manifell  themi'elves  in  a  (hort  tinie  after  the  honey  is 
taken  into  the  fiomach.  They  are  accuftomed,  therefore,  to 
eat  a  fmall  quantity  before  they  venture  to  fatisfy  their  appe- 
tite. Should  this  produce  any  difagrecable  efiefts,  they  do, 
not  think  it  prudent  to  continue  the  ufe  of  it.  But  if,  in  a 
fliort  time,  it  iliould  occafion  no  inconvenience,  they  think 
they  mav,  with  perfect  fafetv,  indulge  their  ar»petite  to  the 
full.        ' 

I  have  been  informed  that  the  poifonous  honey,  by  boiling- 
and  by  draining,  may  be  rendered  as  innocent  as  any  honey 
whatever,  it  is  likewife  faid,  that  by  long  keeping  it  becomes 
hamilefs. 

The  honey  of  which  I  am  treating  is  poifonous  to  dogs  as 
well  as  to  men. 

Hitherto  I  have  not  been  able  to  obtain  any  certain  in- 
formation concerning  the  means  to  be  purfued  in  the  treat- 
ment of  perfons  labouring  under  the  effe6ls  of  the  poifonous 
honey.  Tt  is  faid  that  the  Indians,  and  fome  of  the  whites, 
ufe  cold   bathing  with  advantage.     It  is  probable  that  this 

flowers  of  the  eri:a  'vulgaris,  or  common  heath  ;  and  he  remarks  ihar, 
"  where  heath  abounds  the  honey  has  a  reddilh  calt."  A  Botanical  Ar- 
rangement of  Britifli  Piar.ts.  &c.  vol.  i. 

"  The  Natuiall  and  Moral!  Hiftcrie  of  the  Eaft  and  Weft  Indies,  &c. 
p. 303. 

t  Mr.  William  Bartram.  ' 

6  pra6ticc 
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pra6lice  has  been  ufcful.  As  the  effefts  produceil  by;  this 
honey  are  fo  (iniilar  to  thofe  produced  by  fcveral  narcotic  ve- 
getables that  are  well  known  to  us,  fuch  as  opium,  hen- 
bane *,  thorn-apple  t,  &c.  it  is  probable  that  the  fame 
means  of  treatment  will  be  f(;und  ufcful  in  both  cafes.  Of 
thofe  means  it  is  not  necelfary  to  make  particular  mention  in 
this  place. 

It  would  be  curious  to  afcertain  wliether  the  bees  are  ever 
injured  or  dedroyed  by  the  quaffing  of  the  neftar  of  the 
flowers  from  which  they  prepare  the  poifonous  honey.  It  is 
probable  that  they  are  ;  and,  perhaii?,  fonie  of  the  difeafes  of 
thefe  little  infefts  may  arife  from  this  fourcet-  It  is  true, 
indeed,  that  there  are  fome  poifonous  plants  the  neftar  of 
which  the  bees  will  not  touch.  This  is  the  cafe  with  the 
fritillar'ia  imperialis,  or  crown  imperial  §.  I  do  not  remem- 
ber to  have  feen  bees  in  or  immediately  about  the  flowers  of 
the  common  rofebay  or  oleander  ||,  in  the  tube  of  which  there 
is  a  fluid  which  deilroys  thoufands  of  the  common  houle  flieSi 
But  what  is  called  inltin6l  is  not  always  fure.  The  bees 
may  prepare  an  honey  from  plants  that  are  very  injurious  to 
them.  The  excellent  Mr.  Evelyn,  fpcaking  of  the  elm,  fays, 
*■'  But  I  hear  an  ill  report  of  this  tree  for  bees,  that,  furfeiting 
of  the  blooming  feeds,  they  are  obnoxious  to  the  laflc^,  at 
their  fird  going  abroad  in  fpring,  which  endangers  whole 
flocks  if  remedies  be  not  timely  exhibited ;  therefore  it  is 
faid,  in  great  elm  countries  they  do  not  thrive  3  but  the  truth 
of  which  I  am  yet  to  learn  *  *." 

In  South  Carohna,  in  Georrjia,  and  in  the  two  FloridaSj 
but  more  efpecially  in  Eatt  Florida,  the  inftances  of  injuries 
from  the  eating  of  wild  honey  are  more  numerous  than  in 
any  other  parts  of  North  America  that  are  known  to  us. 

There  is  a  tratSl  of  country  included  between  the  rivers 

*  Hyofcyamus  niger. 

t  Datura  ftramonium. 

X  Dr.  James  E.  Smith  aflerts  that  the  honey  or  neftar  of  plan's  is  not 
poifonous  to  bees.  Syllabus  to  a  Courfe  of  Letlures  on  Botany,  p.  23.  I 
have  fome  good  reafon  to  belitfe  that,  fometimes  at  Jeaft,  the  contrary  is 
the  cafe. 

§  Linnaeus,  fpeaking  of  this  pknt,  fays:  "Nulla,  cxcepto  Mcliantho, 
copiofiori  mellc  fcatet  planta,  quarn  hsec;  fed  apes  id  ncn  colHgunt !" 
Prsleftiones  in  Ordines  Naturales  Piantarum,  edidit  Gifekc,  p.  287. 
Hamburgi  1792. 

II  Nerium  oleander. 

<If  This  is  one  of  the  moft  mortal  difeafes  of  bees.  It  is  beautifully  de- 
fcribed,  and  the  remedies  fer  it  mentioned,  by  Virgil,  Georgic.  lib.  iv, 
1.  251 — 280. 

"'=•  Silva,  or  a  Difgour.^e  oq  Foreft  Trees,  &:c.  p,  133  and  134.  Doftor 
Hunter's  edition. 

St, 
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St.  Ilia  and  St.  Mary's,  in  Eail  Florida,  that  is  remarkable 
for  abounding  in  vaft  numbers  of  bees.  Thefe  infects,  which 
were  orioinallv  introduced  into  Florida  by  the  Spaniards*, 
have  increafed  into  innnmerable  fwarms,  from  the  facility 
with  which  they  procure  their  food,  in  perhaps  the  richell 
flowered  country  of  North  America.  In  this  travSl  of  country 
the  alarming  efieAs  of  the  wild  honey  are  often  experienced 
bv  the  fcitlers,  bv  wandering  hunters,  and  by  favagcs. 

It  is  highly  probable  that  this  poifonous  honey  is  procured 
from  a  confiderable  number  of  the  flowers  of  the  countries 
which  I  have  mentioned.  A  complete  liil  of  thefe  flowers 
would  be  acceptable;  but  fuch  a  li(l  it  will  be  difficult  to 
procure  at  prefent.  Perhaps  my  hints  may  induce  fome  in- 
telligent native  of  the  country  to  favour  us  with  his  obferva- 
tions  on  the  fubjcft.  Meanwhile,  I  am  happy  to  have  it 
in  mv  power  t(j  mention  fome  of  the  vegetables  from  whofe 
flowers  the  bees  extracl  a  deleterious  honey,  not  only  in  the 
country  between  the  St.  lUa  and  St.  Mary's,  but  alfo  in  fome 
other  parts  of  North  America. 

Thefe  vegetables  a.\'(t  i\\\i  ■  kalmni  anguJiifoVia  and  latifolia 
ofLinnrens,  the  kalmla  /^zV/^^/a  of  Walter  f,  tht  andro7nt:da 
mariaria,  and  fome  oth.er  fpecies  of  this  genus. 

I.  Flverv  American  has  heard  of  the  poifonous  properties 
of  the  kalmia  angultifolia  and  latifolia.  The  former  of  thefe 
plants  is  known,  in  the  United  States,  bv  the  names  of  dwart- 
laurel,  iw,  lambkill,  8cc.  It  has  long  been  known,  that  its 
leaves,  when  eaten  by  flieep,  prove  fatal  to  them.  The  fol- 
lowiu!"-  'tixQi  will  i^how  that  thcflowei-s  likewife  are  endued  with 
a  poifonous  property. 

About  twenty  years  lince,  a  party  of  young  men,  folicited 
by  the  profpe(5l  of  gain,  moved,  with  a  few  hives  of  bees, 
from  Pennlylvania  into  the  Jerfeys,  They  were  induced  ta 
believe  that  the  favannas  of  this  latter  country  were  very  fa- 
vourable to  the  increafe  of  their  bees,  and,  confcquenlly,  to 
the  making  of  honey.  They  accordingly  placed  their  hive.-? 
in  the  midft  of  tliefe  favannas,  which  were  finely  painted  with 
the  flowers  of  \\vi  kalmia  angultifolia.  The  bees  increafed 
prodigioully,  and  it  was  evident  that  the  principal  part  of  the 
honey  which  they  made  was  obtained  from  the  flowers  of  the 
plant  which  I  have  juft  mentioned.  I  cannot  learn  that  there 
was  anv  thing  uncommon  in  the  appearance  of  the  honey : 
but  all  the  adventurers  who  ate  of  it  became  intoxicated  to 
a  great  degree.     From  this  experiment,  they  were  fenfible 

*  See  Tranlaflions  of  the  American  Philofophical  Society,  vol.  lii. 
no.  31. 

t  Flora  Caroliniana,  p.  13S. 

that 


128  On  the  Poifonous  lioney 

that  it  would  not  be  prudent  to  fell  their  honey;  but,  unvvll- 
ling  to  lofe  all  their  labour,  they  made  the  honey  into  the 
drink  well  known  by  the  name  of  mctheglin,  fuppoling  that 
the  intoxicating  qualitv  which  had  reiidcd  in  the  honey  would 
be  loft  in  the  methcijlin.  In  this  rcfpei!:!:,  however,  they 
were  miftaken.  The  drink  alfo  intoxicated  them;  after  which 
they  removed  their  hives. 

In  North- Carolina,  this  fpecies  of  kalmia  and  the  andro- 
meda  mariana  are  fuppofed  to  be  the  principal  vegetables  from 
which  the  bees  prepare  the  poifonous  honey,  that  is  common 
in  that  part  of  the  llnitcd  Stales. 

II.  The  kalmia  laiifoha,  known  in  the  United  States  bv 
the  names  of  laurel,  great-laurel,  wintergreen,  fpoon-haunch, 
fpoon-wood,  Sec.  is  alfo  a  poifon.  Its  leaves,  indeed,  are 
eaten  with  impunity  by  the  drer*,  and  by  the  round-horned 
elkf-  But  they  are  poifonous  to  (heep,  to  horned-cattle  and 
to  horfes.  In  the  former  of  thefe  animals,  they  produce  con- 
Tulfions,  foaming  at  the  mouth,  and  death.  ^lany  of  Ge- 
neral Bradock's  horfes  were  deltroyed  by  eating  (he  leaves  and 
the  twigs  of  this  (hrub,  in  the  month  of  June  1755,  ^  ^^""'^ 
davs  before  this  unfortunate  general's  defeat  and  death.  In 
the  fevere  winter  of  the  years  1790  and  1791,  there  appeared 
to  be  fuch  unequivocal  reafons  for  believing  that  feveral  per- 
fons,  in  Philadelphia,  had  died  in  confequence  of  their  eating 
our  pheafant]:,  in  whofe  crops  the  leaves  and  buds  of  the  kal- 
mia latifolia  were  found,  that  the  mayor  of  the  city  thought 
it  prudent,  and  his  duty,  to  warn  the  people  againft  the  ufe  of 
this  bird,  by  a  public  proclamation.  I  know  that  by  many 
perfons,  efpeciallv  bv  fome  lovers  of  pheafant-fledi,  the  cir- 
cumftance  juft  mentioned  was  fuppofed  to  be  deltitute  of 
foundation.  But  the  foundation  was  a  folid  one.  This  might 
be  Ihown  by  feveral  well-authenticated  fafts.  It  is  fufficient 
for  mv  prefent  purpofe  to  obferve,  that  the  colleclion  of  a  de- 
leterious honey  from  the  flowers  of  this  fpecies  of  kalmia  gives 
fome  countenance  to  the  opinion,  that  the  flefh  of  pheaiants 
that  had  eaten  of  the  leaves  and  buds  of  this  plant  may  have 
been  impregnated  with  a  pernicious  quality§. 

*  Cervus  \  irginianus  of  Giuelm. 

•f  Cervus  Wapiti,  mibi. 

X  Tetrao  Cupido  of  Linnseu?. 

§  It  is  not  a  new  fufpicioii,  that  the  flcfh  of  animals  that  have  e?.ten  oF 
the  ieaves,  &c.  of  deleterious  vegetables  is  fometimes  endued  witli  a  poi- 
fonous propertv.  Geort..  H.  VVdfchius,  a  very  learned  German  writer, 
quoted  by  Dr.'  Haller,  "(ice  Hijloria  Siirplnm  'Udiger.ar-j.vi  Helvetia  In- 
cixiata,  torn.  i.  p.  443.)  fays,  ihat  the  fielh  of  a  hare  which  was  fed  with 
the  leaves  of  the  ihododerxdron  ferrugineum  proved  mortal  to  the  guefts. 
This  fpecies  of  rhododendron  is  a  native  of  Switzerland,  Siberia,  and  other 
parts  of  the  Old  World. 

I  havt 
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I  have  been  Informed,  that  our  Indians  fometimes  inten- 
tionally poifon  theraftlves  with  a  deco6lion  of  the  leaves  of 
this  kalmia.  The  pcvder  of  the  leaves  has  been  employed 
(but  I  fufpc6l  with  little  advantage)  in  the  inflammatory  ftac;e 
of  certain  fevers.  From  experiments  n:!ade  upon  myfelf,  I 
find  that  this  powder  is  fternutatory. 

To  feme  conftitutions  the  flowers  of  the  kalmia  latifolia, 
even  externally  applied,  are  found  to  prove  injurious. 

III.  The  kalm.ia  hirfuta  appears  to  poflTcfs  nearly  the  fame 
properties  as  the  two  fpecies  which  Ihavejuft  mention-ed. 
This  pretty  little  (hrub  is  a  native  of  South-Carolina,  Georgia, 
and  Florida. 

In  Georgia  and  in  Florida,  this  fpecies  of  kalmia  is  fup- 
pofed  to  be  the  principal  vegetable  from  which  the  delete- 
rious honey  in  thofe  parts  of  our  continent  is  procured. 

IV.  Tlie  andromeda  mariana,  or  broad-leafed  moorwort, 
is  a  very  common  plant  in  many  parts  of  North  America. 
The  leaves  are  pcifonous  to  flicep.  The  petioli,  or  foot-ftalks 
of  the  leaves,  and  the  feeds  within  the  fccd-veiTel,  are  covered 
with  a  brown  powder,  flmilar  to  that  of  the  kalmia?.  This 
powder  applied  to  the  noftrils  occafions  violent  fneezing*. 
From  the  flowers  of  this  plant  the  bees  extratSl  confiderable 
quantities  of  honey;  and  it  deferves  to  be  mentioned  that  this 
honey,  as  well  as  that  obtained  from  fome  other  American 
fpecies  of  andromeda,  has  frequently  the  very  fmell  of  the 
flowers  from  which  it  is  obtainedf, 

I  have  already  obfcrved,  that  it  is  hii^My  probable,  that  the 
American  poifonous  honey  is  procured  from  the  flowers  of  a 
confiderable  number  of  the  plants  of  the  country.  I  have 
mentioned  but  a  few  of  them.  But  there  are  many  others 
which  I  have  fome  reafons  for  fufpefting  are  alfo  capable  of 
affording  an  injurious  honey.  Indeed,  every  flower  that  is 
poifonous  to  man,  and  is  capable  of  affording  honey,  may 

'■'■'  For  fome  information  relative  to  the  properties  of  the  andrometla  ma- 
riana, fee  Colleflions  for  an  Eff^y  towards  a  Materia Medica  of  the  United 
States,  pages  19,  20,47.     Philadelphia,  179!^. 

•f-  In  juftice  to  the  fine  genus  of  andromeda,  I  muft  obferve,  that  all  the 
fpecies  do  not  furnifh  a  pernicious  honey.  The  andromeda  nitida  or  liicioA 
of  Bartram  affords  an  abundance  of  neftar,  or  honey.  The  flowers  of  this 
fpecies  are  called  by  the  country  people  of  Carolina  and  Georgia,  "  honey- 
flowers,"  not,  however,  merely  from  the  circumftance  )uft  mentioned,  but 
from  the  regular  pofition  of  the  flowers  on  the  peduncle,  which  open  like 
the  cells  of  a  honev-comb,  and  from  the  odour  of  thefe  flowers,  which  greatly 
refembles  ttiat  of  honey.  This  fpecies  grows  abundantly  in  the  fwamps 
called  bay-galls.  The  inhabitants  of  Carolina  are  univerfally  of  opinion, 
that  it  affords  the  greateft  quantity  of  honey,  and  that  of  the  bed  quality. 

Vol.  XII.  No. 46.  I  produce 
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produce  an  honey  injurious  to  man;  fince  the  properties  of 
this  liuid  arc  fo  dependent  upon  the  properties  of  the  plants 
from  which  it  is  procured.  There  is,  therefore,  more  poetry 
than  philofophy  in  the  following  lines  of  Mr.  Pope : 

"   In  the  nice  bee,  what  fcnle  l"o  I'ubtly  true 

"  From  pois'nous  herbs  extradts  the  healing  dew  -" 

EfTrfy  on  Min,  Epiftlc  i.   lines  211  &  212. 

T  have  been  informed  that  in  the  fouthern  parts  of  our  con- 
tinent, there  is  a  plant,  called  hemlock,  from  the  flowers  of 
which  the  bees  prepare  a  honey  that  is  poifonous.  The 
flowers  are  faid  to  be  yellow,  and  the  root  a  deadly  poifon. 
1  do  not  know  what  plant  this  is.  ]\Iolt  probably,  it  is  fome 
umbelliferous  plant,  perhaps  a  cicuta,  an  angelica,  or  a 
i'candix. 

Some  fpecies  of  agaricus,  at  lead  fome  fungous  vegetables, 
that  grow^  in  the  fouthern  flates,  are  extremely  poifonous. 
As  accidents  from  the  ufe  of  deleterious  honey  have  happened 
in  the  fame  countries  in  which  thefe  poifonous  fungi  grow,  it 
has  been  fuppofed,  and  aflertcd,  that  the  poifonous  honey  is 
prepared  from  a  dew  that  collects  upon  thefe  fungi.  Perhaps, 
this  fuppofition  is  not  entirely  devoid  of  foundation*. 

I  fliall  now  mention  a  few  vegetables  from  the  flowers, of 
which,  I  think,  it  will  be  found,  that  the  bees  collect  a  poi- 
fonous or  injurious  honey.     Thefe  are  : 

*  If  the  celebrated  author  of  the  Rrchnrhfs  ThUofuphiqves  fur  les  Amc- 
r'jcains  be  Itill  living,  this  account  of  our  poilbnous  and  injurious  honej 
(fliould  my  memoir  fall  into  his  hands)  would  afford  him  fome  entertain- 
ment. I  would  advife  him  to  conneft  the  fatts,  which  I  here  communi- 
cate, v.'ith  the  remarks  concerning  our  infe6ls  contained  in  the  firft  volume 
of  the  Rickerches  (fee  p.  169  and  170.)  I  hope,  however,  that  Mr.  De 
Pauw,  who,  notwithftanding  iiis  love  of  fyftcm  and  his  many  errors,  is  cer- 
tainly a  man  cf  great  reading,  will  recollect,  that  the  Greek  and  Roman 
writers  (as  we  (hall  afterwards  ice)  liave  faid  much  concerning  the  poifon- 
ous honey  of  various  parts  of  the  Old  World.  And  now  let  me  add,  that 
in  America  there  is  as  good  honey  as  in  any  other  parts  of  the  world  ;  and 
there  is  not  a  fcarcity  of  this  good  honey.  The  honey  which  is  collefted 
from  the  tlovvcrs  of  the  tulip-tree  (liriodcndron  tulipifera),  the  buckwheat 
(polygonum  fagopyrum),  the  red  maple  (acer  rubrum),  the  clover  (trifo- 
iium),  and  many  other  plants,  is  excellent.  The  Abbe  Clavigero  fays  the 
bee  of  Yucatan  jind  Chiana  makes  "  the  fine  clear  honey  of  Eftabentun,  (^ 
an  aromatic  flavour,  fupcrior  to  .that  of  all  the  other  kinds  of  honey  with 
which  we  arc  acquainted.''  The  Hijlory  of  Mexico,  vol.  i.  p.  6S.f  Per- 
haps on  fome  future  occafion  I  may  communicate  to  the  Philofophical  So- 
ciety a  lift  of  thofc  indigenous  vegetables  which,  as  furnifhing  an  innocent 
and  excellent  honey,  are  \\  orthy  of  prefervation  in  the  neighbourhood  of 
apiaries.     The  lift  is  an  extenfivc  one. 

f  This  fine  honey,  according  to  the  Mexican  hiftorian,  is  "  m.ide 
frora  a  fragrant  white  flower  like  jeiTamine,  v^hich  blows  in  September." 

I.  The 
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I.  The  rhododendron  maximum,  or  Pennfylvania  mountain 
laurel.  This  belongs  to  a  very  aftive  genus  of  plants.  We 
have  already  feen,  that  one  of  the  fpecies,  the  rhododendron 
ferrugineum,  was,  long  ago,  obfcrved  to  produce  the  fame 
e(Fe6l3  which  have  been  afcribcd  to  the  kalmia  latifolia. 
Another  fpecies,  the  rhododendron  cryfanthum,  has  been 
found  a  powerful  medicine,  and  has  been  ufed,  in  Ruffia.» 
with  much  advantage,  in  the  ifchias,  in  chronic  rheumatifm, 
and  in  other  difeafes;  and  we  fhail  immediatelv  fee  that  from 
another  fpecies  a  poifonous  honey  has  been  procured  in  the 
neighbourhood  of  the  Euxine  Sea.  The  footllalks  of  the 
leaves,  and  alfo  the  feeds,  of  our  rhododendron  maximum  are 
covered  with  the  fame  brown  powder  as  I  obferved  covered 
the  leaf-footftalks  and  the  feeds  of  feveral  of  the  andromedas, 
and  the  kalmiffi.  This  powder  in  the  rhododendron,  as  well 
as  in  the  andromedae  and  kalmis,  excites  fneezing,  and  it  is 
curious  to  obferve  that  a  fneezing  is  mentioned  by  Diofcorides 
among  the  fymptoms  produced  by  the  honey  about  Heraclea 
Pontica.  That  honey,  as  will  be  prefently  fliovvn,  is  pro- 
cured from  the  rhododendron  ponticum. 

II.  The  azalea  nudiflora.  This  fine  flirub  is  well  known 
in  Pennfylvania,  and  other  parts  of  the  United  States,  by  the 
name  of  wild  honeyfuckle.  Of  its  properties  I  know- 
nothing  certain.  It  has,  however,  too  much  of  the  family 
face,  and  is  too  frequentlv  found  in  company  with  the  rho- 
dodendron maximum,  and  the  kalmite,  not  to  make  me  fuf- 
picious  that  it  partakes  alfo  of  the  charaAers  of  thefe  delete- 
rious vegetables.  Moreover,  a  fpecies  of  this  genus,  the 
azalea  pontica  of  Linnteus,  is  fuppofed  to  be  the  aegolethron 
of  Pliny,  who  mentions  it  as  the  plant  from  which  the 
poifonous  honey  about  Heraclea  Pontica  is  prepared.  The 
tube  of  the  flower  of  our  azalea  is  perforated  by  the  large  bee, 
called  bumble-bee. 

III.  Datura  ftramonium.  This  plant  is  known  by  a 
variety  of  names,  fuch  as  Jameftown-weed,  gymfin,  liink- 
weed,  French-chefnut.  Its  adlive  and  poifonous  properties 
are  now  pretty  generally  known.  Children  have  often  been 
injured  by  eating  the  feeds.  The  tube  of  the  flower  contains 
a  confiderable  quantity  of  honcv.  This  honey  is  bitter,  and 
has  much  of  the  poifonous  fmell.  Bees  quaff  it.  But  ad- 
mitting that  it  is  of  a  poifonous  nature,  it  does  not  follow 
that  our  cultivated  bees  (if  I  may  be  allowed  to  ufe  this  ex- 
preflRon)  will  colleft  fo  much  of  this  honey  as  to  prove  in- 
jurious to  thofe  who  cat  of  it.  But,  in  particular  places, 
where  this  plant  has  been  permitted  to  increafe  to  a  great 
degree,  large  quantities  of  honey  may  be  colle£led  from  it : 

I  2,  and 
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AUil  I  cannot  help  fufpedling  that  the  ufe  of  this  honey  may 
prove  injurious*. 

Some  ot  the  ancient  writers  of  Greece  and  Rome  have  re- 
lated inltnnces  of  the  deleterious  properties  of  the  honey  of 
certain  countries.  The  botanilt  Diofcorides,  fpeaking  of  Uie 
rhododendron  ponticum,  a  fpecies  of  the  fame  genus  to 
which  our  mountain  laurel  belongs,  has  the  following  words: 
"  About  Hcraclea  Pontica,  at  certain  feafons  of  the  year,  the 
honcv  occafions  madnefs  in  thofe  who  eat  of  it;  and  this  is 
imdoubtcdly  owing  to  the  quality  of  the  flowers  from  which 
the  honey  is  diltiiled.  This  honey  occafions  an  abundant 
fweating ;  but  the  patients  are  eafcd  by  giving  them  rue,  falt- 
meats,  and  mctheglin,  in  proportion  as  they  vomit.  This 
honev,"  continues  the  (jreck  botanif},  "  is  very  acid,  and 
caufes  fneezing.  Jt  takes  away  rednefs  from  the  face,  when 
pounded  with  coftus.  JNlixed  with  fait  or  aloes,  it  difperfes 
the  black  fpots  which  remain  after  bruifes.  If  dogs  or  fwine 
fwallow  the  excrements  of  perfons  who  have  eaten  of  this 
honcv,  thev  fall  into  the  fame  accidentsf." 

Pliny  has  alfo  taken  notice  of  this  poifonous  honey.  '^In 
Fome  years,''  favs  the  Roman  naturalift,  ^'  the  honey  is  very 
dangerous  about  Heraclea  Pontica.  It  is  not  known  to 
authors  from  vihat  flowers  the  bees  extract  this  honey. 
Here  is  what  we  have  learned  of  the  matter.  In  thofe  part?, 
there  is  a  plant  called  aegolethron,  whofe  flowers  in  a  wet 
fprrng  acquire  a  very  dang-erous  quality,  when  they  fade. 
The  honey  which  the  bees  make  of  them  is  more  liquid  than 
ufual,  more  heavy,  and  redder.  Its  fmcll  caufes  fneezing. 
Thoie  wFio  have  eaten  of  it  fweat  exceflively,  lie  upon  the 
ground,  and  call  for  nothing  but  cool  drinks;]:."  He  then 
makes  the  very  remarks  which  I  have  quoted  from  Diofco- 
ridcs,  whofe  words,  indeed,  as  r»lr.  Tournefort  obferves,  he 
fccms  to  have  merelv  tranfiated.  The  following  remark, 
however,  appears  to  belong  to  Pliny.  '*  Upon  the  fame 
coait  of  the  Pontus,  there  is  found  another  fort  of  honev, 
which  is  called  mienomenon§,  becaufe  thofe  who  eat  of  it 
are  rendered  mad  It  is  fuppofed,  the  bees  colle6l  it  from 
the  flowers  of  the  rhododendros,  which  is  common  among 
the  forefts.  The  people  of  thofe  parl^,  although  they  pay  the 
Romans  a  part  of  their  tribute  in  wax,  are  very  cautious  how 
they  oifer  them  their  honey  J." 

'  Scc  the  late  Dr    Samuel  Cooper's  Inaugural  Difitrtation  on  the  Pro. 
p.enii:i»  and  EUtefts  of  tlie  Datura  btramonium,  p.  33.  Philadelphia,  1797. 
f  Duilc;  Titles,  as  tjK.ttd  by  Mr.  Tournefort- 
**C.  Plirii  S^cundi  KHturr.lis  Hif.oi'je  Lib.  xxi- cap.  ij. 
^  ^  Fro'Ti  the  Greek  veib,c.s!vc,uai,  inranio. 
■  f  ipid. 
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The  Greeks  and  the  Romans  have  often  dercribed  tlie 
various  plants  that  were  known  to  them,  in  fuch  dark  and 
obfcuro  terms,  that  the  botanifts  of  modern  times  are  fre- 
quently at  a  lofs  to  determine,  not  merely  the  fpccics  but  alfo 
the  genus  the  ancient  writers  have  mentioned.  With  refpcot, 
however,  to  the  plants  which  I  have  juft  mentioned,  the  dif- 
licnlty  does  not  feem  to  be  great.  Jvir.  Tournefort  has,  I 
think,  fliown,  hi  a  verv  fatisfaclory  manner,  that  the  a?gole- 
thron  of  Plinv  is  the  chamasrhododendros  pontica  maxima, 
Mefpili  folio,  flore  luteo  of  his  Inllitidhnes^  a  plant  fince  de- 
fcribed  bv  Linnaaus  and  by  other  botanilts  by  the  name  of 
azalea  pontica.  Mr.  Tournefort  has  likewife  fliown,  that  the 
other  plant  called  bv  Pliny  rhododendros  is  his  chamxrhodo- 
dendros  pontica  maxima,  folio  lavu'ocerafi,  flore  eceruleo  pur- 
purafcente*.  This  is  the  rhododendron  ponticuna  of  Lin- 
nasus.     Tt  is  confiderably  allied  to  theazaka  pontica. 

Xenophon  has  recorded  the  remarkable  eft'eAs  of  fome 
poifonous  honev,  in  his  celebrated  work  called  Memorabilia. 

When  the  armv  of  the  ten  thoufand  had  arrived  near  Tre- 
bifond,  on  the  coaft  of  the  Euxine  or  Black  Sea,  an  accident 
befel  the  troops,  which  was  a  caufe  of  great  confternation. 
*'  As  there  were  a  great  many  bee-hives,"  fays  the  illuftrious 
general  and  hillorian,  "  the  foldiers  did  not  fpare  the  honey. 
They  wtre  taken  with  a  vomiting  and  purging,  attended  with 
a  delirium,  fo  that  the  lead  aftec^led  feeined  like  men  drunk, 
and  others  like  mad  men,  or  people  on  the  point  of  death. 
The  earth  was  ftrewed  with  bodies,  as  after  a  battle;  not  a 
perfon,  however,  died,  and  the  diforder  ccafed  the  next  dav, 
about  the  (;nne  hour  that  it  began.  On  the  third  and  fourth 
davs,  the  foldiers  rofe,  but  in  the  condition  people  are  m  after 
taking  a  ftrongpotionf." 

The  fame  fa6l  is  recorded  by  Diodorus  Siculus. 

Mr.  Tournefort  thinks  there  is  every  probability  that  this 
poifonous  honey  was  fucked  from  the  flowers  of  fome  fpecies 
of  chamajrhododendros,  or  rhododendron.  He  obferves  that 
all  the  country  about  Trebiiond  is  full  of  the  ipccies  of  this 
plantj  and  he  remarks  that  Father  Lambert,  Theatin  miiiion- 
ary,  agrees  that  the  honey  which  the  bees  extract  from  a 
certain  flirub  in  Colchis  or  Mingrelia,  is  dangerous,  and 
caufes  vomiting.  Lambert  calls  this  flirub  oleandro  giallo, 
or  the  yellow  rofe-laurel,  which  Mr.  Tournefort  fays  is, 
without  difpute,   his  chamaerhododendros  pontica  maxima, 

■'  Inftitutiones,  &c. 

\  Tlicle  are  .ncarlv  the  words  of  ^Ir.  Tourntfort's  rnnflation.  I  ain 
foriy  that  1  have  not  the  original  work  of  Xenophon  at  hand. 
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Mcfpili  folio,  florc  luteo*';  the  azalea  pontica,  already  men- 
tioned. 

There  are  feveral  paflages  in  the  Roman  poets,  which 
plainly  fliow,  that  they  were  no  ftrangers  to  the  poifonous 
properties  of  certain  kinds  of  honey.  It  is  not  neceflary  to 
mention  all  thefe  paflages.  Jiut  the  following  are  worthy  of 
notice. 

Virgil  cautions  us  not  to  fuffcr  a  yew  tree  to  grow  about 
bee-hives : 

Neu  propius  teftis  taxum  fine. 

Georgic.  Lib.  iv.  1.  47. 

In  his  9th  Eclogue,  the  fame  phllofophic  poet  fpeaks  of 
the  yews  of  Corlica  as  being  particularly  injurious  to  bees. 

Sic  tua  Cyrnsas  fugiaiit  examina  taxos.  1.  30. 

The  honey  of  Corfica  was,  as  Dr.  Martyn  ftrongly  expref- 
fes  it,  "  infamous  for  its  evil  qualitiesf." 

The  railing  of  bees,  for  the  purpofes  of  procuring  their 
honey  and  their  wax,  may,  at  fome  future  period,  become  an 
objeft  of  great  importance  to  the  United-States.  Surely  then 
it  would  be  a  matter  of  confequence  to  attend  to  the  cultiva- 
tion or  prefervation  of  thofe  vegetables  which  furnifh  an  in- 
nocent and  a  well-flavoured  honey,  and  a  good  wax.  But 
even  in  a  more  limited  view  of  the  fubjcft,  fome  knowledge 
of  thefe  vegetables  feems  to  be  indifpenfably  neceflary.  And 
in  the  new  fettlement,  whither  the  iettler  has  carried  his  bees, 

*  See  Tournefort's  Voyage  into  che  Levant,  vol.  iii.  p.  68.  Englifti 
tranflaticn.     London,  1741. 

f  See  his  tranilation  of  the  Georgics  of  Virgil,  note  to  line  47,  in  book 
iv.  Dr.  M^rtyn's  criricKms  and  annotations  always  demand  attention. 
I  greatly  doubr,  however,  if  the  taxus  of  Virgil  be  the  common  yew,  or 
any  (pecies  of  that  genus.  Martyn  himrelf  allows,  that  "  it  does  not  ap- 
pear from  other  writers  (befide  Virgil),  that  Corfica  abounded  in  yews." 
I  have  been  alTured,  that  the  yew  is  not  an  indigenous  vegetable  in  that 
ifland,  and  that  it  is  even  rare  among  the  foreign  vegetables.  It  may,  in- 
deed, be  fdid,  perhaps  it  was  common  m  the  time  of  Virgil.  I  would  ob- 
ferve,  that  the  yew  is  much  lei's  poifonous  than  has  been  commonly  fup- 
pofed.  I  know  not  that  any  modern  wrirer  has  pretended  that  the  bees 
procure  a  pernicious  honey  from  its  flower.";.  Thefe  fafts  give  rife  to  my 
fufpicion,  that  the  taxus  of  Virgil  was  not  the  yew.  or  taxus  of  the  modern 
botanifts.  If  not  the  yew,  what  vegetable  was  it?  Perhaps,  the  buxus 
virens,  or  box.  This  vegetable  abounds  in  Corfica,  where  to  this  day  it  is 
known  by  the  name  of  .'axo.  The  gentleman  from  whom  I  received  this 
informanon  aifured  me,  that  the  bees  of  Corfica  are  very  fond  of  the  flow- 
ers of  the  box,  and  that  the  honey  from  this  fource  is  reputed  poifonous. 
The  box  is,  unquefrionably,  a  poilbnous  vegetable.  But  there  is  Itill  a  dif- 
ficulty in  the  cafe.  Virgil  mentions  both  taxus  and  buxus.  I  think 
there  can  be  no  doubt  that  his  buxus  (fee  Georgic.  lib.  ii.  1.  449.)  is  the 
buxus  of  the  modern  botanifts. 

where 
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where  improvements  are  ftill  very  imperfect,  it  cannot  be 
deemed  a  trivial  talk  to  have  pointed  out  lome  of  thofe  vege- 
tables from  which  an  injurious  honey  is  obtainei. 

The  ancients,  who,  in  fome  refjjecls  at  icali,  were  equal 
to  the  moderns,  appear  to  have  paid  much  attention  to  this 
fubjecl.  Virgil"*  and  Columella  have  both  told  us  what 
plants  ought  to  grow  about  apiaries.  It  is  unnecelfary  to 
repeat,  in  this  place,  what  the  two  Roman  writers  have  faid 
on  the  fubjecl.  The  Georgia  of  the  Mantuan  poet  are  in  the 
hands  of  every  man  of  talte;  and  the  work  of  Columellaf 
Jhould  be  read,  wherever  agriculture  engages  the  attention  of 
gentlemen. 

The  proper  management  of  bees  may  be  confidered  as  a 
fcience.  It  is  not  fufficient  that  bees  merely  make  honey 
and  wax.  Their  honey  may  be  injurious  or  poifonous,  and 
their  wax  may  be  nearly  ufelefs.  To  ailift  and  to  direct  the 
labours  of  thefe  little  infects,  the  knowledge  and  the  hand  of 
man  are  required.  Let,  then,  this  intcrelted  being  be  at  lealt 
attentive  to  his  own  benefits  and  pleafures.  Let  him  care- 
fully remove  from  about  the  habitations  of  his  bees  every" 
fetid  or  poiibnous  vei-retablc,  however  comelv  its  colour  or  its 
form.  In  particular,  let  him  be  careful  to  remove  thofe 
vegetables  which  are  noxious  to  himfelf.  In  place  of  thefe, 
let  him  fpread  the  *'  marjoram  and  thyme,"  and  other  plants, 
*^  the  love  of  bees]:/'  and  his  labours  will  be  rewarded. 
He  may,  then,  furniih  his  table  with  an  honey  not.  infe- 
rior to  that  of  Mount  Hermettus,  or  of  Athens ;  nor  to  that 
of  Sicily,  to  which  Virgil  has  fo  handfomely  alluded  in  the 
feventh  Eclogue ; 

Ncrine  Galatea,  tb.ymo  mihi  dulcior  Hyblae, 
Candidior  cycnis,  hedera  formofior  alba.  L.  57,  38. 


XXV.  Dcfcription  of  the  Arfeniates  of  Copper  and  of  Iron, 
B)>  the  Count  de  Bournon. 

[Concluded  from  p.  ii.] 

X  HE  modification  which  we  have  juft  feen  the  primitive 
cryllal  alUime  at  one  of  its  folid  angles,  and  only  on  one 
fide,  fometinics  takes  place  alfo  (onlv  on  one  fide)  at  its  two 
other  angles.  I'hen,  if  the  adt  of  cryftallization  has  conti- 
Bued  fo  long,  under  the  fame  mode  of  increafc,  that  the  new 

*  See  Georgicorum  lib.  iv.  I.  30 — 32. 
t  De  Re  Ruftics,  libri  xii. 
^  Araittrwug. 
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edges,  as  AB,  (fig.  15.)  produced  by  the  replacing  of  the 
folid  angles,  unite  together,  and  give  birth  to  a  new  equila- 
teral triangle,  placed  m  a  direcSlion  contrary  to  the  primitive 
one;  and  if,  at  the  fame  time,  the  crvHal  has  fuch  a  length 
that  the  fecondary  planes  teruiinate  at  the  oppofite  bafe,  and 
are  very  acute  ifofceles  triangles,  thecrvftal  will  prefeul  the  ap- 
pearance of  a  kind  .  jf '  runcated  hcxaedral  pyramid,  the  bafe  and 
apex  of  which  will  be  equikteral  triangles,  (fig.  18.  PI.  IV.) 
The  fix  triangular  planes  which  compofe  the  pyramid  of  this 
cryfial,  arc  always  acute  ifofceles  triangles;  but  three  of  them 
have  their  acute  angle  much  fnialler  than  the  three  others. 
The  fides  of  the  bafe  of  this  kind  of  pyramid  are  oppofite  to 
the  leafl  acute  angles;  and  its  truncated  apex  is  oppofite  to 
the  mofl;  acute  ones;  the  triangular  j^lanes  being  placed  al- 
ternately in  an  oppofite  direftion.  I  have  feen  feveral  in- 
ilances  of  this  form  ;  but  I  never  faw  fuch  intermediate  va- 
rieties as  the  fecondary  plane,  reprefented  by  the  dotted  lines 
in  fig.  15.  would  give,  if  it  exilled  at  the  fame  time  in  the 
three  angles. 

By  a  longer  duration  of  the  aft  of  cryftallization,  under 
the  fame  modification,  the  plane  correfponding  to  the  trun- 
cated apex  of  the  pyramid  (fig.  18.)  becomes  progreffively 
fmaller;  the  moil  acute  ifofceles  triangular  planes,  which 
anfwer  to  the  fecondary  ones,  encroach,  on  the  lead  acute, 
all  which  are  the  primitive  planes  of  the  cryftal,  and  the  py- 
ramid becomes  truly  triedral  at  its  upper  extremity,  whil(t  it 
remains  hexaedral  at  the  bafe,  on  account  of  thofe  parts  ot 
the  three  planes  of  the  primitive  cryftal  which  are  ftill  pre- 
lerved.   (Fig.  19.) 

By  a  ftill  more  confiderable  duratioii  of  tlie  aft  of  cryftal- 
lization, the  pyramid  would  become  completely  triedral,  and 
would  not  be  truncated  at  its  apex,  I  have  never  met  with 
this  modification  fo  complete;  but  I  have  {^^n  the  variety 
rcprefented  in  fig.  19;  \\hichj  however,  as  well  as  fig.  18.  is 
very  uncommon. 

The  triedral  prifm  is  fubjeft  to  a  fourth  modification, 
which  takes  place  at  the  three  edges  of  one  of  its  two  bafes 
or  terminal  furfaces  only,  and  replaces  each  of  thofe  edges  by 
a  plane,  much  more  inclined  on  the  fide  of  the  prifm  on 
which  it  is  placed  than  on  the  terminal  furface.  (Fig.  so.) 
I  have  not  been  able  to  determine,  in  tbefe  cryftals,  the 
angles  formed  by  thefe  new  planes,  either  with  the  lidcs  of 
the  prifm  or  with  the  terminal  furfaces ;  but  the  varieties 
belonging  to  this  modification  demonftrate  that  thefe  angles 
are  the  fame  as  thofe  which  the  fecondary  planes  of  the  folid 
angles  make,  either  v^ilh  the  terminal  furfocj.'s,  or  with  the 
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edges  of  the  prlfm  on  which  thev  are  inclined.  When  thefe 
new  planes  have  acquired  an  increafe  of  fufficient  extent 
to  make  the  primitive  planes  of  the  prifni  totally  difappear, 
and  to  replace  them,  the  cn,'ftal  is  changed  to  a  tricdral 
pyramid  with  a  truncated  apex ;  the  bafe  and  truncated 
apex  of  which  are  equilateral  triangles.  (Fig.  21.)  When 
it  happens  that  the  crvftal  has,  at  the  fame  time,  gone 
tlirough  this  modification  and  that  which  replaces  the  (olid- 
angles  of  its  other  extremity,  and  thefe  two  modifications 
have  commenced  at  the  very  origin  of  the  formation  of  the 
cryltal,  there  is  a  particular  period  of  its  progrefs,  in  which, 
the  crvftal  is  lengthened  into  a  hexaedral  priim,  with  acute 
triangular  ifofceles  planes,  having  for  iheir  bafts  tu'o  equi- 
lateral triangular  planes,  perfc6lly  equal.  (Fig.  22.)  After 
this  period,  if  the  a6t  of  crvfrallization  continues,  the  crvftal 
alTumes  the  appearance  of  an  extremely  acute  rhomboid,  the 
acute  folid  angles  of  which  are  replaced,  more  or  lefs  com- 
pletely, by  an  equilateral  triangular  plane,  (fig.  23.)  and, 
finifties  at  laft  by  taking  the  form  of  a  pcrfe6l  rhomboid, 
(Fig.  24.) 

All  thefe  varieties,  though  lefs  common  than  thofe  of  the 
firft  modification,  are  vet  frequently  to  be  met  with,  except- 
ing that  of  fig.  22.  which  is  extremelv  rare,  and  of  which. 
I  have  feen  only  two  or  three  cryftals  :  in  general,  however, 
the  cryftals  of  thefe  varieties  are  very  fmall,  and  their  form 
cannot  be  well  feen  without  the  afliftance  of  a  magnifying 
glafs. 

It  frequently  happens  that  two  of  the  elongated  triedral 
prifms  (fig.  10.)  are  clofely  united  to  each  other  by  one  of 
the  fides  of  the  prifm ;  whence  refulls  a  kind  of  made 
(fig.  2^.)  the  form  of  which  is  a  rhomboidal  tetracdral  prifni 
of  60^  and  120°;  but  there  is  alwavs  difcernible,  on  the  ter- 
minal furfaces  of  thefe  prifms,  a  very  fine  tranfverfe  line,  AB, 
on  the  fmall  diagonal  of  the  rhomboidal  plane  of  thefe  fur- 
faces ;  this  line  ihows  the  place  of  union  of  the  two  cryftals 
of  which  the  made  confifts. 

Sometimes  the  two  component  cryftals  of  ihis  kind  of 
made  belong  to  the  triedral  prifm,  which  has  a  fecondary 
plane  in  the  place  of  one  of  its  edges;  it  then  has  the  form 
either  of  a  hexaedral  prifm  that  has  four  of  its  fides  (two  and 
two  in  oppofition)  broader  than  the  others  (fig.  26.),  or  of  one 
that  has  only  two  oppofite  fides  broader  (fig.  27.),  or  of  a 
regular  one,  according  to  the  width  of  the  fecondary  planes: 
in  all  thefe  forms,  the  line  AB,  indicating  the  place  of  union 
of  the  two  crvftals,  is  perceptible. 

It  is  not  very  common,  as  I   have  already  obfervcd,  to 
j  meet 
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meet  with  fpecimens  of  this  fpecies  in  which  the  cryftals  are 
fufficiently  detached  to  let  their  form  be  diftinctly  fcen.  In 
general,  the  cryftals  are  grouped  together  in  ^reat  number?, 
and  fcem  to  penetrate  each  other,  fo  as  to  form  mamillae, 
more  or  lefs  round  5  or  they  form  a  kind  of  indented  cylin- 
ders, which  have  fonie  refcmhiance  to  the  trundle  of  a  mill. 
In  that  calc,  the  part  of  tlie  cryftals  which  appears  at  the 
furface  of  thefe  aggregations,  commonly  belongs  to  one  of 
the  fides  of  their  prifm,  either  the  broad  or  the  narrow  one. 
But,  when  thefe  aggregations  form  either  a  kind  of  cylinders, 
or  of  mamilitfi  in  clufters  diverging  like  a  fan,  there  mav  be 
feen,  at  the  two  edges  of  the  cvimder,  or  at  the  fummit  of 
the  cluftcrs,  the  whole  of  the  equilateral  triangular  terminal 
planes,  or  trapezia,  of  one  pan  of  the  component  crylUls. 

The  fpecific  gravity  of  this  fpecies  of  arfeaiate  of  copper  is 
nearly  the  fame  as  that  of  the  preceding  one;  I  found  it  to 
be  4,280.  Its  hardnefs,  however,  is  not  fo  great;  it  is  with 
difficulty  that  it  can  be  made  to  fcratch  calcareous  fpar. 

The  cryftals  of  this  fpecies,  when  they  have  not  undergone 
any  change,  are  tranfparent,  and  of  a  very  beautiful  bkieifh- 
green  colour,  or  deep  verdigvife;  but  their  furfjice  cafily  be- 
comes decompofed,  and  turns  black ;  the  cryftals  are  then 
totally  opaque.  It  is  indeed  very  fcldom,  and  only  in  cavi- 
ties recently  expofed,  that  cryftals  can  be  found  which  retain 
their  tranfparency  and  colour.  Yet,  as  the  change  they 
undergo  commonly  takes  place  onlv  at  the  furface,  rarely 
penetrating  to  any  great  depth,  their  original  colour  may 
eafily  be  reftored,  merely  by  fliglitlvfcrapirig  the  furface  with 
i,  fharp  inftrument. 

The  above  is  the  only  change  I  have  had  occafion  to  re- 
niark  in  this  fpecies. 

Sometimes,  but  verv  rarely,  this  fpecies  is  found   in  the 
orm  of  fmali  hair  peni-ils,  with  very  delicate  fibres;   and  as, 
in  the  fpecimens  iu  which  I  obferved  this  variety,   the  little 
fibrous  tuft  had  preftT'ed  its  beautiful   verdicrrile  colour,  no- 
thing could  exceed  the  beauty  of  their  appearance. 

I  have  likewife  obferved  this  fpecies  in  a  mamillary  form, 
with  a  compaft  texture;  but  this  variety,  like  the  preceding, 
is  extremely  rare. 

The  matrix  of  this  arfeniate  of  copper  is  the  fame  as  that 
of  all  the  preceding  fpecies ;  and  that  fpecies  \^  hich  is  moft 
frequently  found  with  it,  is  the  arfeniate  in  obiufe  o6laedra. 
It  is  alfo  frequently  a.companied  with  that  kind  of  ore  which 
js  known  by  the  name  Qi  a^^-urc  ccpptr  ere. 
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SECTION   II. 

Arfeniates  of  Iron. 

Muttrell  mine,  which  is  immediately  contiguous  to  Huel 
Gorland  mine,  in  the  county  of  Cornwall,  has  produced 
fonie  fpecimens  of  arfeniates  of  copper  exactly  fimilar  to 
thofe  defcribcd  in  the  former  part  of  tliis  paper.  But  this 
mine  is  ftill  more  interefting  to  mineralogiits,  on  account 
of  a  comhination  found  therein,  of  arfenic  acid  with  iron, 
and  alfo  a  double  combination  of  that  acid  with  both  iron 
and  copper. 

The  firft-mentioned  of  thcfe  arfeniates  feems  analogous  to 
thofe  cryllals,  or  cubes,  of  a  fine  green  colour,  of  which  feme 
fpecimens  had  already  been  found  in  Carrarach  and  Tincroft 
mines,  and  which  Klaproth,  in  his  Memoir  upon  the  Mine- 
ralogy of  Cornwall,  confidered  as  belonging  to  the  arfeniates 
of  copper;  but,  according  to  the  analyfis  made  bv  Mr.  Che- 
nevix,  with  all  the  care  which  his  extenfive  knowledge  and 
extreme  zeal  for  fcieace  would  naturally  lead  him  to  employ, 
it  appears  to  be  a  true  arfeniate  of  iron,  containino;  only  a 
fmall  quantity  of  copper;  and  even  that  quantity  leems  to 
be  merely  an  accidental  mixture.  As,  in  the  fpecimens  from 
the  old  mines  of  Tincroft  and  Carrarach,  the  greateft  part 
of  the  cryflals  adhered  to  vitreous  gray  copper  ore,  it  is  pof- 
(ible  that  fome  particles  of  that  ore  remained  attached  to  the 
cryflals ;  or,  as  I  have  frequently  found  to  be  the  cafe,  that 
fome  fuch  particles  had  penetrated  into  the  crvftals,  and  that 
Mr.  Klaproth  had  been  thereby  deceived,  by  finding  iu 
the  button  left  by  the  blowpipe  a  much  greater  proportion 
of  copper  than  this  ore  really  contains.  The  natural  decom- 
pofition  of  this  arfeniate,  which  produces  an  oxide  of  iron  of 
a  fine  reddifh  yellow  colour,  ftrongly  confirms  the  refult  of 
Mr.  Chenevix's  analyfis. 

Gmelin,  in  his  Principles  of  Mineralogv,  printed  at  Got- 
tingen  in  the  year  1790,  had  already  fuppofed  that  thefe  crvf- 
tals could  not  belong  to  the  fubftance  which,  in  mineralogical 
publications,  had  been  called  orjmical  copptr  ore.  He  had 
confcquently  feparatod  them,  leaving  them,  however,  amoup- 
the  ores  of  copper,  under  the  name  of  -wurfel  crtz. 

The  double  combination  of  the  arienic  acid  with  iron  and 
copper,  although  it  had  appeared  to  exid  in  the  arfeniate 
jult  fpoken  of,  in  the  mines  of  Tincroft  and  Carrarach,  had 
not  excited  the  attention  of  mineralogiits.  It  is  however 
polfible  that  the  tranfparencv,  the  brilliancy,  and  the  pale 
blue  colour  of  its  cryitals,  might  occMfioii  them  to  be  miftaken 
for  cryLhi.ls  cf  a  ftony  nature.     Belivles,  their  fniallnefs  might 
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eafily  caufe  them  to  cfcape  the  notice  of  common  obferva- 
tion,  particularly  when  they  are  not  in  pretty  large  groups. 

The  matrix  of  thcfc  two  arfoniatcs  is  cxa<!R.ly  the  fame  as 
that  of  the  arfeniatcs  of  copper;  confifting,  like  that,  of 
quartz,  mixed  with  yellow,  gray,  and  vitreous  ores  of  cop- 
per, with  oxides  of  iron,  and  with  mifpiekel.  The  mines 
of  Huel  Gorland  and  Muttrell,  although  not  fituatcd  in  the 
diftri6t  of  the  tin  mines,  have  yet  produced  fome  f]Kcimens 
of  tin,,  the  crvfials  of  which  are  covered  with  tliofe  of  the 
arfeniate  here  f[)oken  of.  Two  fpecimens  of  this  kind  are  in 
the  colleiiion  of  Sir  John  St.  Aubyn. 

Species  I.    Simple  Arfeniate  of  Iron. 

This  fpecies  cryftallizes  in  perfect  cubes,  (fig.  28.);  fomc-r 
times,  though  rarely,  they  are  a  little  flattened  ;  their  fides  are 
fmooth  and  brilliant. 

The  only  modification  I  have  obferved  in  this  form  is,  that 
four  of  the  eight  folid  angles  of  the  cube  are  replaced  bv  an 
equal  number  of  equilateral  triangular  planes,  fituated  in  fuch 
a  manner,  that  every  one  of  the  fides  of  the  cube  becomes 
an  elono;aled  hexagon,  having  two  angles  of  90-  each,  and 
four  of  135''.  (Fig-  29.)  Cryrtals  modified  in  this  way  are 
very  fearce.  I  have  never  feen  but  one  luch  fpecimen,  which 
is  in  the  collection  of  Sir  John  St.  Aubyn.  The  cryllals  of 
it  are  pretty  large,  and  very  well  defined. 

The  fpecific  gravity  of  this  fpecies  is  3,000.  Its  hardnefs 
Is  jull  lutiicient  to  fcratch  calcareous  fpar.  Its  cryllals,  which 
are  tolerably  Iranfparent,  are  of  a  dark  green  colour,  with  a 
brovv'nidi  tinge ;  fometimes  they  are  rather  yellowifh  ;  and 
there  exift  fome  fpecimens  of  a  brown  yellow  colour  like 
refin,  I  have  never  feen  this  fpecies  in  any  other  ftate  than 
that  of  perfe6l  cryftallization. 

Sometimes,  indeed,  a  decompofition  takes  place,  which 
caufes  the  cryllals  to  pafs  into  the  Hate  of  a  pulverulent  oxide, 
of  a  fine  reddifli  yellow  colour.  In  this  cafe,  as  the  bulk  of 
the  cryftais  is  confiderably  diminilhed,  there  is  perceived, 
upon  breaking"  them,  a  confiderable  number  of  Imall  cavities 
in  their  fubttance.  Thefe  cavities  are  analogous  to  thofe 
which  appear  in  the  cryllals  of  the  fpathofe  ores  of  iron 
when  they  have  palled  into  a  fimilar  Hate  of  decompofition. 

Species  II.    Cupreous  Arfeniate  of  Iron, 

The  crvftals  of  this  fpecies  are  of  uncommon  brilliancy, 
and  are  p'crfcftly  tranfparent.  Their  form  is  a  rhomboidal 
tetracdral  prilVn,  having  two  of  its  edges  very  obtufe,  and 
the  other  two  very  acute:  but,  owing  to  the  mijuUc  fize  of 
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thcfe  cryftals,  I  have  not  vet  been  able  to  determine  the 
nieafare  of  their  angles.  The  prifm  is  terminated  at  each  of 
its  extremities  by  a  tetraedral  pyramid,  which  is  pretty  (liarp; 
and  its  planes,  wliich  are  fcalene  triangles,  unite  by  pairs, 
formino;  elongated  ridges,  which  join  the  acute  edges  of  the 
prifm  :  in  the  other  dire6tion,  they  unite,  alfo  by  pairs,  fo  as 
to  form  a  ridge  which  is  lefs  elongated,  and  joins  the  obtufe 
edges.  Verv  often  the  obtufe  edges  of  the  prifm  are  replaced 
by  planes  (of  greater  or  lefs  extent)  equally  inclined  upon 
the  adjacent  ones.  (Fio;.  31.)  Sometimes  the  acute  edges 
are  alfo  replaced  in  the  fame  manner,  but  always  by  planes 
of  lefs  extent.  (Fig.  33.) 

The  above  are  the  only  varieties  I  have  obferved  of  this 
arfeniate.  Its  crvftals  feldom  occur  fingly,  being  generally 
grouped  together,  in  a  very  irresjular  manner ;  ibmetimes, 
however,  they  are  fo  united  as  to  affume  a  mamillated  form, 
havino;  the  pyramids  of  the  cryftals  which  compofe  the  ma- 
millre  all  placed  upon  the  furface  thereof. 

The  fpecjfic  gravity  of  this  arfeniate  is  3,400. 

Its  hardnefs  is  rather  greater  than  that  of  the  fimple  arfe- 
niate of  iron:  it  fcratches  calcareous  fpar  w-ith  greater  faci- 
lity, but  does  not  fcratch  fluor  fpar,  or  heavy  fpar. 

Its  colour  is  that  of  a  very  faint  fky-blue ;  fometimes  the 
blue  colour  is  a  little  deeper.  I  have  fcen  fome  cryftals  which 
had  the  fame  brown  refin  colour  as  the  preceding  fpecies; 
but  they  are  very  rare. 

Hitherto  I  have  never  met  with  this  fpecies  in  any  other 
form  than  that  of  a  perfe6l  cryftal. 


XXVI.    Analyjts  of  the  Arfeniates  of  Copper  and  of  Iron. 
^  Richard  Chenevix,  Efq.  F.R.S.  M.R.I. A* 

SECTION  I. 

f  m  -^  Arfeniates  of  Copper. 

X  HE  endlefs  diverfity  which  the  hand  of  Nature  has  dif- 
fufed  through  all  her  works,  even  when  fhc  makes  ufe  of  the 
lame  primitive  materials,  muft;  fufEcienlly  convince  us,  that, 
whatever  accuracy  we  may  attain  in  the  knowledge  of  the- 
latter,  the  means  which  flie  emplovs  to  form  her  combina- 
tions are  ftill  fecret.  The  intelleftual  eye  may  indulge  in  the 
contemplation  of  hypothetic  fyftems,  which  itfelf  has  cre- 
ated, and  which  it  alone  can  behold;  but  how  far  removed 
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mud  thev  ever  be  tVnni  truths  evident  to  our  fenfes,  aiitl 
fiipported  by  palpable  experiments! 

To  follow  Nature  throuoh  the  niinutire  of  her  labours,  and 
behold  her  reproducing  the  fame  primitive  materials  in  many 
dit^'erent  fliapes,  has  always  been  deemed  a  lefs  fplcndid 
achievement  of  fcience,  than  to  difcover  one  more  of  thofe 
fnnple  fubftances,  bv  the  union  of  which  (he  forms  the  com- 
plicated effects  we  daily  admire.  Yet  to  me  it  appears,  that 
in  no  inllance  is  llic  more  truly  wonderful  than  in  the  un- 
bounded variety  which  flie  has  fometimes  produced  from  a 
fmall  fund  of  original  refource.s,  and  when  we  can  fairly 
follow  a  few  primitive  fubftanccs  through  a  feries  of  com- 
binations iniinitelv  multiplied. 

In  addition  to  the  two  chemifts  who,  as  is  mentioned  in 
the  preceding  paper  by  the  Count  de  Bournon,  appear  to 
have  had  fome  knowledge  of  the  exlftence  of  a  natural  arfe- 
niate  of  copper,  I  mult  name  M.  Vauquelin.  In  a  letter  to 
me  laft  vear,  he  communicated  the  difcovery  of  fuch  a  fub- 
flance  in  France.  Of  the  different  varieties  which  thefe  gen- 
tlemen, MeflVs.  Klaproth,  Prouft,  and  Vauquelin,  have  exa- 
mined, I  fliall  have  occafion  to  fpeak  in  the  courfe  of  thefe 
experiments :  but  it  was  refened  for  the  Count  de  Bournon 
to  ftate,  in  the  faid  paper,  with  his  ufual  talent  and  perfpi- 
cuity,  the  fcientific  detail  of  the  external  charafters,  parti- 
cularly of  the  cryf^alline  forms,  by  which  he  had  identified 
their  nature.  The  free  accefs  to  the  extenfive  collections  of 
the  Right  Hon.  Charles  Greville  and  of  Sir  John  St.  Aubyn, 
alfo  the  eafy  communication  with  the  native  foil  of  this  mi- 
neral, were  the  peculiar  advantages,  which  enabled  the  Count 
de  Bournon  and  myfelf  to  purfue  the  mineralogical  and  che- 
jKlcal  relearches  which  are  dated  in  thefe  communications  to 
the  Society. 

When  the  Count  de  Bournon  had  completed  what  ap- 
peared to  him  to  be  the  mineralogical  claflificaiion  of  thele 
copper  ores,  he  save  me  fome  fpecimens  of  each  kind,  num- 
bered indifcriminately,  for  the  very  purpofe  of  excluding  pre- 
judice ;  and  it  was  not  till  my  tafk  was  ended  that  we  com- 
pared our  obfervations.  If  I  had  been  admitted  into  any 
previous  knowledge  of  the  arrangement  dictated  to  him  by 
the  principles  of  cryftallographv,  I  fhould  have  been  afraid 
that  I  had  merely  thoutiht  true  what  I  wlflied  to  be  fo.  But 
I  can,  moft  confcientiouilv,  indulge  in  the  fatisfa6lion  which 
the  according  refults  of  different  means  to  prove  the  fame 
J>ropo(ition  naturallv  excite;  and  which  is  juflly  due  to  the 
truth  of  the  outward  marks,  however  delicate,  yet  ftlll  to  be 
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perceived,  that  Nature  has  left  viiible  to  thofe  who  v\'HI  ob- 
ferve  her. 

I  fliall  now  proceed  to  offer  the  refult  of  a  chemical  ana- 
Iv'fis,  undertaken  with  a  view  to  determine  what  confidence 
the  crvllallographical  arrangement,  adopted  in  the  preceding 
paper,  might  merit;  and  to  Ihow  how  far  fciences  fo  neariv 
allied  mav  receive  newliiihtand  confirmation  from  reciprocal 
aid. 

I  fliall  confine  myfelf  to  detail  oniy  thofe  general  procelfes 
^vhIch,  upon  frequent  trial,  have  been  fonnd  preferable.  Bv 
reducing  to  pov>der  anv  of  the  arfeniates  of  copper  here  fpok<-n 
of,  and  then  expoiing  them  to  heat  in  a  platina  crucible,  the 
water  of  cryftallization  was  quickly  diffipated.  But,  as  too 
great  a  degree  of  heat  volatilized  fome  portion  of  the  arfenic* 
acid,  It  was  found  necefl'ary  to  moderate  the  heat ;  and,  in 
order  that  every  particle  of  water  might  be  finally  expelled, 
to  prolong  it.  When  the  diminution  of  weight  was  afcer- 
tained,  the  reflduum  was  difiblved  in  acetous,  or,  ftill  better, 
in  dilute  nitric  acid,  and  nitrate  of  lead  was  poured  in.  Arfe- 
niate  of  lead  and  nitrate  of  copper  were  thus  formed,  bv 
double  decompofition  ;  but,  when  more  nitric  acid  had  been 
ufed  than  was  ftriJtly  ncceirary  to  diiiolve  the  arfeniate  ot 
copper,  no  precipitate  appeared  till  the  liquor  had  been  eva- 
porated. When  the  evaporation  was  pudied  too  far,  part  of 
the  nitric  acid,  contained  in  the  foluble  nitrate  of  copper, 
flew  off;    and  that  nearly  infoluble  cupreous  nitrate,    llrlt 

■■■  There  is  no  doubt  that  philologifts,  who  do  not  confKTer  the  princi- 
ples of  the  new  methodicil  nomenclature,  may,  at  firft  Tight,  think  tiit 
term  arfinlc  objeftionable  ;  particularly  as  previous  cuftom  and  analogy 
hid  given  another  denomination,  arfinical^  which  is  the  natural  adjective 
of  the  fubftantive  arjtnic  They  may  fay  that  the  difference  of  accentu- 
ation alone  marks  the  diftin£lion  between  the  fublbntive  and  the  nev.-  ad- 
jeftive.  But  every  chcmift  will  let  the  weightier  confiderations  cf  method 
and  order  before  fuch  objections.  \.i\  French,  the  termination  in  ic,  for 
The  fubftantive,  and  in  '.que,  for  the  adje£livc,  obviates  all  confufion.  One 
remark  I  fhail  beg-  leave  to  offer  to  the  confideration  of  thofe  chemitls  who 
have  laboured  to  adr^pt  to  the  Englifli  language  a  literal  tranflation  of  tlis 
French  nomenclature.  It  is  the  genius  of  the  former  language  to  throw 
the  accent  as  far  back  as  polfible ;  fo  that,  in  trifvilabical  nouns,  the  firfc 
or  fecond  fyllable  is  ufually  accented  ;  while,  in  the  French  language,  the 
accent  is  generally  thrown  upon  the  laft  ;  thus,  we  i?LV  fulpbu-  ic  acid,  but 
they  fay  acidejulpburique.  It  was  very  natural  therefore,  as  in  the  latter 
cafe,  to  make  the  accented  fyllable  be  that  which  fiiould  denote  the  parti- 
cular ftate  of  the  fubftance  of  which  they  fpeak.  Thus,  fulpburi'i'ue,  ful- 
phurcux;  nitriqv.e,  fiitrcux;  fulfbaie,  fulfoUe;  nitrate,  fiiiriif.  But, 
without  offending  the  radical  orthoepy  of  our  language,  we  cannot  make 
the  fame  method  fubfervient  to  that  purpoCe;  for,  whtn  we  wifh  to  mark 
the  d'fun£c!on  in  that  manner,  we  are  obliged  to  wreft  tlie  word  from  its 
proper  pronunciation,  and  to  fay,  »iirtc,  nw oui^  Jul^bureous,  &c. 

mentioned 
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nicniioncd  bv  Mr.  Pronft*,  was  produced.  To  obvlate'both 
inconvcnicncts,  alcohol  was  added,  immediately  before  the 
liquor  \va?  quiie  evaporated,  and  long  after  the  precipitate 
had  begun  t<)  appear;  in  a  few  minutes,  all  the  arfcniate  of 
lead  fell  to  the  bottom,  while  the  nitrate  of  copper  was  held 
in  folution.  Thefe  new  produtls  being  feparated  by  filtra- 
tion, the  fpirituous  liquor  was  diftillcd  ;  and,  from  the  nitrate 
of  copper,  the  quantity  of  that  metal  contained  in  the  ore 
vas  obtained  by  boiling  the  folution  with  polafli  or  foda  f. 

To 

*  Ar.nales  de  Chiv:ie,  vol.  xxxii.  p.  26. 

\  By  potafn  and  foda,  I  mean  thofe  alkalies  pure,  obtained  according 
to  the  method  prescribed  by  Berthollet.  I  know  of  no  other.  It  is  not 
that  1  have  any  predileftion  for  thofe  identical  terms;  yet,  whatever  me- 
lioration fubfequent  improvement  may  introduce  in  particular  cafes,  if 
principles  are  to  be  adopted,  they  fiiould,  in  general,  be  ftriflly  adhered 
to.  But  it  mult  be  a  violation  of  them  to  apply  a  v/ord,  appropriated  by 
common  confcnt  to  defign  a  pure,  and  as  yet  a  fimplc  fubltance,  to  fuch 
heterogeneous  mixtures  as  lapis  caufticus,  carbonates  of  potafh  and  foda, 
&c.  It  is  indeed  much  to  be  defired,  that  the  epithets  caujiic,  pure,  fa- 
turate,  Sec.  fliould  be  regarded  as  tautologv,  which  ihcv  reallv  are.  There 
is  no  potafli  purer  than  potafh.  When  it  is  not  pure,  we  fnould  fay,  in- 
ftead  of  "  I  took  fo  much  potafh,''  "  I  took  fo  much  of  a  mixture  of 
potaCi,  and  whatever  other  ibbftance  is  mixed  with  it."  Thus,  inftead  of 
calli;ig  lapis  caufticu?,  cauftic  potafh,  or  potafli,  as  is  often  done,  we 
Ihouid  fav,  "  I  took  fo  much  of  the  mixture  of  potslh,  fulphatc,  muriate, 
carbonate,  and  fulphuret  of  potafh  ;  filiccous  and  alurr.inous  earths  ;  iron 
and  manganefe;''  for  fuch  I  tind,  by  analyfis,  lapis  caufticus  to  be.  To 
all  this  is  added,  by  apothecaries,  a  little  lime.  Yet  tiii^  is  the  fubflance 
fometimes  called  potafh. 

M.  Lowitz's  manner  does  not  give  potafli  pure  enough  for  delicate  ana- 
Jyfes  of  ftoncs.  I  have  never  feen  any  prepared  by  his  method,  in  which 
I  could  not  difcover  iron,  filica,  alumina,  and  carbonic  acid.  To  the  proofs 
given  bv  Dr.  Kennedy,  (in  his  paper  intituled  "  A  Chemical  Analyfis  of 
three  Species  of  \\'hinrtone  and  two  of  Lava,"  in  the  Edinburgh  Tranf- 
aftions  for  1799,)  of  the  efRcacv  of  his  method,  I  propofe  the  following 
objefticns  :  That  chemill  fuperfaru rates  by  nitric  acid,  and  examines  by 
nitrates  of  bar^-tes  and  of  (ilver.  This  will  be  a  fufficient  tell  for  fulphuric 
and  muriatic  acids;  but  carbonic  acid  may  have  been  preftnt  before  fatu- 
r^tion.  He  then  evaporates,  and,  if  all  is  redifTolvable,  concludes  there  is 
no  filicn  nr  alurr.ina;  but,  after  faturation  by  an  acid,  ammonia  is  a  more 
delicate  ted  than  evsporation  for  fmali  portions  of  thofe  earths. 

By  treating  Dantzic  potafh,  or,  flili  better,  peajlafh,  with  lime,  and 
evaporating  in  a  well  plated  copper  velTel,  a  white  mafs  is  left.  This 
mafs.  dilToIved  as  far  as  it  can  be  in  alcohol,  and  the  liquor  diftillcd  to 
drynefs  in  a  plated  alembic,  gives  an  alkali  of  a  perfeft  whitenefs.  In 
this  ftate  it  is  dangerous  to  touch  it,  its  action  on  animal  matter  is  fo  fud- 
den  and  lb  violent.  It  attacks  all  ftones  with  the  greateft  eafe  and  rapidity. 
Diffiilvcd  in  water,  it  makes  not  the  leaft  cloud  in  barytes  water,  or  in  a 
folution  of  nitrate  or  muriate  of  that  eartli ;  and  may  be  ufed  as  a  very 
delicate  and  fenfible  reagent,  to  diftinguilh  it  from  ftrontian.  By  fatu- 
rating  with  an  acid,  and  then  feeking  filica  or  alumina,  bv  ammonia,  no 
trace  of  them  can  be  found,  nor  indeed  of  any  thing  elfe.  I  do  not  fay^ 
however,  that  the  potafh  is  perfeftly  free  from  every  other  fubftauce ;  I 

believe 
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"To  tKe  life  of  alcohol,  in  order  to  get  rid  of  the  excefs  of 
acid,  as  mentioned  above,  there  is  not  the  fame  objeftion 
that  there  might  be  to  evaporation,  or  to  ari  alkaU :  it  can 
combine  with  that  acid  only  which  is  free;  and  an  excefs  of 
it  can,  in  no  way,  affcft  the  metallic  falts. 

I  have  given  the  preference  to  lead,  above  every  other  me- 
thod of  combining  arfenicj  to  determine  its  quantity  in  any 
other  body,  having  found  arfeniate  of  lime,  which  has 
been  hitherto  recommended,  as  well  as  all  other  earthy  arfe- 
hiates,  to  be  nearly  as  foluble  in  v.'ater  as  fulphate  of  lime. 
Lead  prefented  alfo  much  lacility  as  to  the  proportions  of  its 
arfeniates ;  and  a  few  experiment?,  inltituted  to  arrive  at 
them,  afforded  fufficient  accuracy.  But,  firll,  it  was  necef- 
fary  to  afcertain  how  much  acid  a  givcri  quantity  of  metallic 
arfenic  could  afford  ;  and,  finding  that  it  was  in  vain  to  afpire 
at  a  oreater  degree  of  prccifion  than  that  which  Mr.  Prouft 
had  obtained,  I  have  adopted  his  refults.  By  them  it  ap- 
pears, that  133  of  wlilte  oxide  and  153  of  acid,  contain  each 
ioo  of  real  arfenic,  the  red  being  oxygen.  But,  100  of 
metallic  arfenic,  acidified  by  nitric  acid,  neutralized  by  an 
alkali,  and  precipitated  by  nitrate  of  lead,  gave  463  of  arfe- 
niite  of  lead;  that  is,  100  of  arfeniate  of  lead  contain  33  and 
a  fraction  of  arfenic  acid  ;  and,  nu  the  other  hand,  my  own 
experiments  informed  me,  that  lead,  diifolved  in  nitric  acid, 
and  precipitated  by  arfeniate  of  ammonia,  gave  a  proportion 
of  63  ;  and  4  v/ere  expelled  by  heat  from  this  fait.  The 
compofition  of  arfeniate  of  lead,  therefore,  is, 

Arfenic  acid         ~         ~         33 

Oxide  of  lead       -         -         63 

Water        -         -         _  4 


100 


This  experiment,  repeated  feveral  times,  never  gave  i  per 
cent,  difference  in  the  refults.  Another  method,  which  may 
be  deemed  ihorter,  and  perhaps  even  more  accurate,  to  ana- 
lyfe  arfeniate  ol  copper,  is  as  follows  :-^After  the  quantity 
of  water  has  been  cltimated,  the  remainder  may  be  treatecl 
by  either  of  the  fixed  alkalis,  which  will  combine  with  the 
acid,  and  leave  the  brown,  the  only  real  oxide  of  copper,  in 
the  fame  ftate  as  that  in  which  it  cxided  in  the  ore  3  the  al- 
kaline liquor  may  be  neutralized  as  above,  and  the  propor- 
tions determined  in  the  fame  manner. 

believe  it  contains  a  little  carbon,  produced  by  the  dccomp&fition  of  the 
alcohol,  and  is  theretbre  a  i'ubcnrburet  of  potafh;  but  carbon  can  be  of  no 
confequence,  in  the  generality  cf  experiments,  in  humid  docimafia.  The 
fiime  method,  employed  with  carbonate  of  I'oda,  is  the  only  one  to  procure 
foda  in  a  ftate  of  equal  puritv. 

Vol.  Xn.  N0.46.  ■  K  No.  I, 
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No.  I.  Third  fpecies  of  the  preccdincr  ■paper.  One  hun 
dred  parts,  expofed  to  a  low  red  heat,  lo(l  nothing  of  then 
weight.  DiHulved  in  dilute  nitric  aeid,  deconipofcd  by  ni* 
trate  of  lead,  and  precipitated  by  evaporation,  and  then  by 
alcohol,  tliey  left  a  white  powder,  which,  well  waflied  and 
dried,  weighed  121.  Jjiit  131  of  arfcniate  of  lead  contain 
39,7  of  arfenic  acid.  The  nitrate  of  copper,  boiled  with  pot- 
afh,  left  a  precipitate,  which  weighed  60.  Therefore,  there 
are  in  this  variety, 

Oxide  of  copper  -  -         60 

Arfenic  acid     -         -  -         29j7 


99»7 
No.  II.  Fourth  fpecies  of  the  preceding  paper.  One  hun- 
dred parts,  expofed  to  a  low  red  heat,  loft  16.  Treated  as 
above,  they  yielded  a  quantity  of  arfeniate  of  lead,  corre- 
fponding  to  30  of  arlenic  acid ;  and  I  obtained  54  of  oxidt 
of  copper.     Therefore  this  variety  contains. 

Oxide  of  copper  _  _         ^4 

Arienic  acid       -         -         -         3° 
Water      -         -         -         -         16 


100 
No.  III.  Var.  2  of  the  third  fpecies.  One  hundred  part?, 
expofed  to  a  low  red  heat,  loll  18  of  water.  The  82  re- 
maining, boiled  with  pota(h,  left  a  refiduum  of  a  blackifli 
brown  colour,  which  weighed  51,  and  which,  examined 
bv  the  different  reagents,  was  found  to  be  oxide  of  copper, 
without  mixture.  The  fupernatant  liquor,  and  the  liquor 
which  waflied  the  51  precipitated,  being  neutralized  and 
evaporated  together,  left  a  precipitate,  by  nitrate  of  lead, 
which  weighed  88,  and,  by  the  proportions  of  arfeniate  of 
lead,  eflabhlhed  above,  indicated  29  of  arfenic  acid.  The 
proportions  in  this  variety  are  therefore  as  follows : 
Oxide  of  copper  -         -         51 

Arfenic  acid       -         -         -         29 
Water      -         -         -         -         18 

"98" 
No.  IV.  Var.  5.  of  the  third  fpecies.  This  gave,  by  one  or 
Other  of  the  two  methods,  already  defcribed  and  applied,  as 
follows : 

Oxide  of  copper  -        -        5° 

Arfenic  acid       -         -         -         29 
Water      -        -        -        -        21 

100 

No.  V. 


of  Copper  and  of  Iron.  Ij^'j 

No.  V.  Second  /pedes  of  the  preced'mg  paper.  This  is  the 
variety  which,  according  lo  the  defcription  I  received  from 
M.  Vauquelin,  he  had  analyfed.  In  his  letter  to  me,  he  gave 
no  particulars  of  the  method  he  had  employed,  but  merely 
liated  his  refult*.  By  that,  it  appears  to  contain. 
Oxide  of  copper  ~         ~         59 

Arfenic  acid       -         -         -         41 

J  CO 

Before  the  reception  of  his  account,  I  had  found. 
Oxide  of  copper  -         -         58 

Arfenic  acid       -         -         -         2i 
Water      -         -        -         -         21 


100 
This  induced  me  to  repeat  the  analyfis  with  the  greateft 
care  and  attention ;  for  I  thought,  that  to  differ  from  lo  great 
a  mafter  mufl  be  to  differ  from  truth ;  but  I  conllantly  found 
ai  of  water,  and  ar  of  arfenic  acid. 

This  apparent  difference  mufl,  therefore,  depend  on  the 
llate  of  drynefs  in  which  he  obtained  his  acid ;  or  perhaps 
he  eflimated  it  with  the  water ;  and,  if  fo,  I  am  happy  to 
find  I  agree  with  him  fo  near  as  one  per  cent.  A  greater 
precifion,  as  every  perfon  familiar  with  analyfis  well  knows, 
is  not  within  the  power  of  chemical  exaclnefs. 

No.  VI.  Firjl  [pedes  of  the  preceding  paper.  One  hun- 
dred parts,  expofed  to  a  low  red  heat,  loll  much  more  than 
any  of  the  other  kinds ;  the  deficit  amounted  to  35.  The 
ufual  treatment  gave  49  of  oxide  of  copper,  and  only  14  of 
arfenic  acid.  I  repeated  this  analyfis  with  fome  portions 
which  had  not  been  expofed  to  heat,  and  never  found  more 
than  14  of  arfenic  acid.  This  arfeniate  contains. 
Oxide  of  copper  -         -         49 

Arfenic  acid       -         -         -         14 
Water      -        -         -        -        35 


[To  be  continued.] 
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•  J'ai  analyzK,  ces  jours  derniers,  une  mine  de  culvre  d'un  vert  clair 
crillallin,  en  lames  hexabdres,  fe  divilant  en  lames  nienusi,  ei  legcrement 
riexibles,  comme  le  mica  ,  et  c'elt  pour  cela,  que  les  naturaliftes  I'avoient 
nomme  mica  'vtrt.  J'ai  trouvc  que  ce  mineral  etoit  compofe  d'environ 
59  d'oKide  de  cuivre,  et  de  41  d'acide  arfenique ;  et  c'eft  de  veritable 
arfeniate  dt  cuivre,     Faris^  Auguh  30,  1798. 
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XXVII.  On  the  apparent  Elevation  ofOhje^s  ahove  the:  HorU 
zon.      By  Profefor  De  Luc*. 


I 


T  is  well  known,  that  on  the  borders  of  lake?,  the  banks 
of  broad  rivers,  and  the  (hore  of  bays,  a  certain  optical  illu- 
lion  often  takes  place  when  the  fpe6iatoriri  ftationedina  high 
point  of  view.  The  oppofite  bank,  under  certain  circum- 
ftanceis,  isfeenas  it  were  floatincr  in  the  air;  and  this  pha^no- 
iiienon  is  aicribcd  to  refraction :  but  in  my  opinion  it  proceeds 
from  a  different  caufe. 

About  two  vcars  ago  lobferved  the  phjenomenon  in  qiief- 
tion  in  one  of  thofe  extentive  turf  moors  that  occur  fo  often 
among  the  heights  in  Bremcrlande,  through  which  I  was 
then  travelling.  The  trees  which  bordered  this  moor,  to- 
wards the  horizon,  appeared  to  me  to  be  floating  in  the  air. 
I  at  firft  conjecLured,  according  to  analogy,  that  there  muft 
be  a  lake  c>r  river  at  the  end  of  the  turf  mcwr  ;  but  the  poftil- 
lion  who  drove  the  carriage  aflTured  nie  lliat  this  was  not  the 
cafe. 

In  the  month  of  July  this  vear,  beirg  in  the  fame  diftricl, 
I  faw  aiimilar  phcienomenon,  and  under  circumftances  which 
induced  n\d  to  examine  it  with  more  attention.  I  was  on 
the  road  between  Bremcrvorde  and  Brederkefa,  proceeding 
in  a  north-eall  direction.  It  was  about  nine  in  the  morning  ; 
the  heavens  were  covered  with  light  clouds,  yet  the  fun  ap- 
peared through  them  a  little  behind  me  on  the  right,  and 
over  a  turf  moor  which  extended  to  ilie  horizon,  and  was  bor- 
dered v.ith  a  row  of  trees.  When  the  phsenomcnon  firft  ap- 
peared, I  was  travellinrf  down  an  eminence  on  a  road  adjacent 
to  the  edge  af  the  moor,  which  entered  it  a  little  way,  and 
then  proceeded  up  an  oppofite  hill.  The  variations  which  I 
obferved  in  the  phr^nomenon  as  I  advanced  flowly  down  the 
hill,  induced  me  to  difmount,  that  I  might  be  able  every  no\T 
and  then  to  turn  back.  What  I  obferved  on  this  occafion  waa^ 
as  follows  : 

At  the  moment  when  I  was  about  to  defcend,  I  could  fee 
and  obferve  from  the  higheft  point  of  the  hill  a  very  large 
furface  of  the  turf  moor,  which  extended  itf^^lf  with  increafing 
breadth  towards  the  horizon;  the  diftance  of  which  I  efti- 
Tuated  at  a  German  mile.  From  this  pretty  high  point  of 
fight,  I  could  perceive  that  the  trees  at  the  extremity  of  the 
moor  did  not  lland  exactly  in  a  line,  but  that  they  formed  a 
fort  of  wood,  which  extended  backwards  on  the  other  fide^ 

*  From  Dtrr  Griilfdafi'^atttrf,rJchvedeT  Fifunde  zu  Berlin  Ncue  Sebrifierf 
vol.  iii.  I  So  I. 

and^ 
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and,  on  the  fide  next  to  me,  had  fome  projeftlng  curves,  but 
in  iuch  a  manner  that  the  row  ieemcd  uninterrupted  and 
continued. 

The  firlt  thing  that  ftruck  me  as  I  defcended,  was,  that  at 
the  bottom  of  this  row  of  trees,  and  near  the  extremity 
•»vhich  was  oppoiite  to  me,  there  appeared  an  ai)erture  where 
there  Teemed  to  be  no  trees,  and  where  I  thought  I  could  per- 
ceive the  he;<vens  under  a  line  of  trees  which  I  confidered  as 
further  diftant,  becaufe  their  colour  was  not  fo  dark,  and 
becaufe  thev  appeared  fmaller  than  the  trees  of  the  tlrft  row 
between  which  I  faw  them.  This  feparated  part  of  the  row 
feemed  to  be  completely  floating  in  the  air;  the  horizon  in 
the  interval  of  the  trees  of  the  firft  row  was  bounded  by  the 
furface  of  the  turf  moor,  and  I  imagined  that  I  faw  the  hea- 
vens between  this  extreme  furface  of  the  moor  and  the  row 
of  the  molt  diftant  trees. 

It  was  at  this  moment  T  alighted  :  I  then  turned  back,  af- 
cended  the  hill  a  little,  and  faw  the  trees  which  attraiiled  my 
attention  (iradually  alfume  their  former  appearance.  The 
whole  feparated  part  again  funk  down  to  the  earth,  recovered 
their  former  dark  colour,  and  alfo  their  former  height;  {o 
that  I  was  fcarcelv  able  to  diftinguifli  this  part  from  the  re- 
mainder of  the  row.  Some  traces,  however,  of  the  former 
transformation  remained.  I  was  therefore  induced  to  examine 
the  whole  row  throughout  with  the  greatcft  attention  ;  and,  011 
doing  fo,  I  imagined  that  I  obferved  fome  parts  which  lay  a 
little  more  in  the  back  ground,  and  which,  as  1  conjeclured 
from  certain  ligns,  would  appear  transformed  in  the  like 
manner  when  viewed  from  a  fomewhat  low  point  of  light. 
In  regard  to  the  loweft  ground  line  ot  the  row  of  trees,  it 
appeared,  on  account  of  the  diltance  and  thicknefs  of  the 
atmofphere,  too  undefined  to  perceive  bendings  in  it:  I  was 
not  able  to  obferve  the  trunks  of  the  trees,  which  I  diftinguifh- 
ed  from  the  i'urface  of  the  moor  merely  bv  its  brown  colour 
being  rendered  Icfs  pale  by  the  intervening  ftratum  of  air, 
by  the  trees  having  a  higher  pofitlon,  and  by  their  being  feen 
throu<j;h  a  purer  ftratum  of  ihe  atmoi'phere.  On  again  defcend- 
inir,  1  faw  ihofe  parts  of  the  row  which  I  confidered  as  the 
nioft  remote,  graduallv  raife  themlelves  above  the  horizontal 
plain  ;  fo  that  they  feparated  themfelves  from  the  row  in 
which  thev  ftood,  and  feemed  to  float  in  the  air  behind  the 
row  which  now  kad  the  appearance  ot  being  broken.  When 
I  reached  the  valley,  where  I  was  however  fomewhat  elevated 
above  the  level  of  the  moor,  thefe  phcenomena  began  to 
appear  in  the  foreniolt  row,  where  the  firlt  breaking  appeared. 
1  4gaiii  thought  I  faw  the  heavens  below  the  trees  at  the  ex>. 
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treme  edge  of  the  moor.  Tliefe  trees  alfo  appeared  to  he 
floating  in  the  air,  hut  they  did  not  elevate  thenil'eh-es  above 
the  ground  fo  much  as  thofe  I  firft  obfervcd.  As  I  advanced 
further  in  the  valley,  my  horizon  did  not  any  more  change  in 
a  perceptible  manner ;  though  my  pofition  in  rejrard  to  cer- 
tain parts  of  the  row  of  trees  was  confiderably  altered,  which 
produced  feveral  modificaiions  of  the  phaenomenon.  Tlie 
elevation  of  the  trees  above  the  horizontal  furface  incrcaftd 
the  further  I  proceeded,  but  gradually  decreafcd  in  thole  parts 
from  which  I  receded,  and  where  it  had  firit  begun,  and  at 
]eno-th  the  whole  diiappeared  when  I  afccnded  the  oppofUe 
hillT  _ 

This  circuniftance    of    the   phaenomenon  led  me  to  an 
obfervation,    from  which  I   concluded   that  refraclion  had 
no   fliare    in  it.      The    mafles  of  the   diltant    trees   which 
ralfed   thenifelvcs  from  the   ground,  were  fituated  between 
parts  of  the  foremoft  row,  which  for  a  confiderable  time  did 
not  change  their  pofuion  ;  and  thefe  unchanged  parts  gave 
me  fixed  points,  by  which  I  was  enabled  to  eltimate  the  ele- 
vation of  the  obje6ls ;  and  it  was  this  eftimation  which  cou- 
dufted  me  to  a  knowledge  of  the  nature  of  the  phenomenon. 
The  intervals  where,  in    confequence   of  my  progreflive 
motion  forwards,   the  heavens  appeared  under  the   moft  di- 
ftant  trees,    raifed   themfelvcs  more    the   lower  my  ftation 
became  on  the  hill,  and  the  further  I  advanced  in  the  valley  : 
but  the  fummits  of  the  floating  trees  were  not  elevated  ;  on 
the  contrary,  they  feemed  fomewhat  depreffed  in  comparifon 
of  the  foremofiu  trees.     The  mafles  became  Ihortened  below, 
but  at  the  top  they  remained  on  ihe  fame  level.     I  had  fufti- 
cient  opportunity  to  confirm  this  circuniftance,  as,  by  chan- 
ging my  pofition  in  a  vertical  and  horizontal  direction,  I  faw 
three  different  mafi^esfo  totally  disappear,  that,  in  the  interval 
which  they  before  occupied  in  the  row  of  trees,    nothing 
more  was  to  be  feen  but  the  pure  heavens.    On  one  of  theie 
malfes  difappearing  in  this  manner,  when  I  retired  back  from 
mv  pofition,  there    firft  appeared  towards  the  heavens  fome 
brown  f]-)Ot?,  which  were  the  higheft  fummits  of  the  trees ; 
and  the  more  1  receded,  the  more  it  feemed  as  if  a  curtain 
dropped  dov.'n  which    concealed    the   part  of  the    heavens 
before  feen.     But  with  whatever  attention  I  looked  towards 
the  fpot  where  this  curtain  fell  down,  and  where  the  fum- 
mits of  the  trees  at  length  difappeared,  I  could  obferve  nothing 
but  the  pure  heavens.     Had  a  perfon,  without  fufpecting  any 
thintr  of  this  optic  transformation,  feen  from  the  valley  the 
row  of  trees  in  the  horizon  evidently  broken,  and  had  again 
feen   from  the  hill  without  obfen'ino;  the  gradual   chantre 
6  durmg; 
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dunno;the  time  of  advancing,  the  fame  row  once  more  in  the 
horizon  entirely  whole,  without  any  interval  or  break,  he 
would  certainlv  not  have  believed  his  own  eyes. 

Between  this  phcenomenon  and  that  where  the  coafts  ap- 
pear elevated  in  the  like  manner,  I  could  obferve  no  difference 
in  rejrard  to  the  caufes  which  produce  them  ;  and  the  fame 
identity  is  applicable  to  thofe  phienomena  which  I  obfcrved 
in  another  moor  in  the  fame  neighijourhood  about  two  years 
before;    onlv  that  the   trees   which  formed   the    horizontal 
boundary  Itood  actually  in  a  line,  fo   that  the  whole   row 
feemed  Hoating  in  the  heavens  at  once,  and  not  in  portions 
at  a  time.     All  thcfe  phtenomena  then  are  identically   the 
fame,  and  it  follows  from  the  circumllances  here  delcribed, 
that  they  do  not  depend  on  refraction.     The  caufe  alone  lies 
in  the  rays  of  licfht  refleftcd  from  the  vapours,  which  in  con- 
fcquence  of  this  rcHeclion  appear  fo  dazzling  to  the  eye,  that 
they  conceal  the  objefts  fituated  below,  and  prefent  the  fame 
appearance  as  the  heavens.     The  fun,  as  already  faid,  was 
towards  that  fide  where  I  faw  the  plijc-nomenon,  and  his  al- 
titude was  confiderable,  as  I  obferved  the  above  transformation 
on  the  i8th  of  July,  between  the  hours  of  9  and  10.  While 
I  obferved  from  the  valley  feveral  of  thcfe  broken  parts  of  the 
fird  row  of  trees,  the   fun  was  in  a  perpenci,icuiar  direftion 
over  them.  The  elevation  of  the  maffes  abxwe  the  ground  in- 
creafcd  in  s:encral   more  and  more  as  mv  fituation  became 
gradually  lower,  and  according  as  each  mafs  of  the  objects 
to  be  changed  approached  nearer  to  a  perpendicular  pofition 
under  the  fun,  in  cor\fequence  of  my  advancing  in  a  hori- 
zontal dire<Stion.    As  I  defccnded,  I  had  between  me  and  the 
objecls  a  ftratum  of  theatmofphere,  which  was  always  denfer, 
and  confequently  more  proper  for  reflecting  the  ravs.     When 
I  advanced  in  the  horizontal  plain,  this  reflet*-,tion  took  place 
more  in  a  ftraight  line ;  and  when  I  came  into  fuch  a  pofition 
that  the  vapours  threw  back  the  rays  of  light  to  the  level  of 
the  iummits  of  the  mofi;  diftant  trees,  I  faw  nothing  but  this 
luminous  vapour,  which  lo(t  itfelf  in  the  heavens,  and  formed 
with  them  one  continued  field.     When  I  had  reached  the 
lowed  point  of  the  plain,  where  I  found  a  favourable  point  of 
view,  fome  of  the  foremoft  trees  could  then  raife  themfelvc? 
from  the  ground,  becaufe  they  were  nearer  to  me  ;  and  to  com- 
peniate   for   this  greater  proximity,   the  rays  of  light  mud 
have  penetrated  a  much  thicker  (tratuni  of  the  atmofphere, 
and  mud  have  proceeded  from  a  point  fo  much  nearer  the 
perpendicular  pofilion  under  the  fun. 

The  prefence  of  the  funis  the  principal  condition  of  this 
K  4  ph^uomenon  i 


153  EIevatio7i  of  Ohjetls  ahove  the  Horizon. 

phaenomcnon  :  without  the  aftion  of  the  fun's  beam?,  tlift 
vapours  would  not  be  denfe  enough  to  conceal  the  objefts ; 
it  is  bv  means  of  the  folar  rays  that  ihey  are  made  to  difap- 
pear  from  the  eye.  Thefe  rays,  however,  can  be  tranfmiued 
to  the  eye  only  under  a  given  angle,  in  the  fame  manner  as 
a  certain  an^le  is  required  in  order  to  produce  the  rainbow  by 
refraftion.  The  ftratum  of  air  which  is  fufHcientlv  denfe  to 
effeA  this  reflection  of  the  fun,  rifes  to  a  certain  height,  but 
it  can  be  perceptible  to  the  eye  only  when  the  vapours  ac- 
tually throw  back  a  great  number  of  rays.  As  foon  as  the 
point  of  fight  correfponding  to  this  cHlct  is  obtained,  the  eve 
fees  only  the  fliining  vaj)0ur,  which  it  cannot  diltinguilh 
from  the  heavens.  This  difappearance,  however,  takes  place 
in  regard  to  diltant  as  well  as  to  near  objecis,  and  rather  at 
the  lower  than  the  upper  part  of  the  objeft,  becaufe,  in  the 
firft  cafe,  the  direction  of  the  line  of  fight  palTcs  through  a 
larger  mafs  of  vapour,  and  in  the  fecond  through  a  denier 
Itratum.  The  lei's  denie  part  of  the  vapour,  which  did  not 
reflect  rays  of  the  fun,  but  which  aUvavs  grew  denfer  the 
lower  my  ftation  became,  acting  like  a  veil,  which  interpofcd 
itfelf  between  my  eye  and  the  trees  which  had  not  yet  difap- 
peared,  made  me  obfcrve  their  difiante,  and  contributed  to 
caufe  the  elevated  trees  to  appear  asif  treating  behind  the  row. 

In  regard  to  the  circumllance  that  the  tops  of  the  diilant 
trees  did  not  raife  themfehes  above  thofc  of  the  toreinoll, 
though  their  lower  pans  feemed  to  rife  above  the  ground  as  I 
defcended,  and  that  thefe  tops  on  the  contrary  feemed  iome- 
what  deprefiied  ;  it  arofe  from  the  dcgreafe  in  the  elevation 
of  my  point  of  ftation  having  a  greater  ratio  to  the  lefs  div 
ftant  than  to  the  uioft  diltant  trees;  b)- which  means,  the 
former  were  raifed  more  in  the  fame  proportion  above  the 
horizon. 

When  this  pha^nomenon  is  obfervcd  on  the  banks  of 
large  pieces  of  water,  and  when  the  objects  are  at  dificrent 
diUances  from  the  obferver,  the  truth  of  the  principles  here 
advanced  mav  be  confirmed  by  remarking,  that  the  pheno- 
menon is  modified  by  a  change  of  pofition  ;  but  if  the  ob- 
ferver can  move  about  in  a  horizontal  direftion,  it  will  be  of 
great  ufe  to  obfervr  the  changes  of  the  object  in  a  vertical 
direftiou,  fuppofing  he  has  ojiportunity,  on  any  gradual  de- 
clivity, of  alcendmg  and  dei'cending.  If  the  vertical  mea- 
furement  of  the  objects  then  changes,  fo  that  their  total 
Jieight  decreafes  the  more  the  objefts  feem  to  rife  from  the 
ground  when  the  obferver  defcends  tha  declivity,  this  is  a 
fufficient  proof  that  the  whole  iniage  is  not  elevated,  but  that 

•  it? 


On  tie  Wild  Goat  of  the  Alps,  153 

its  loweft  part  difappears  from  the  eye,  behind  a  mafs  of  va- 
pour fo  condeni'ed  that  it  cannot  be  diftinguilhed  from  the 
Iky  above  or  the  water  below. 

I  entertain  no  doubt,  that  this  is  the  real  caufe  of  all  the 
phajnomena  of  this  kind,  as  I  have  never  been  able  to  com- 
prehend how  fuch  phcenomena  could  be  produced  by  re- 
f raft  ion. 

When  the  objects  which  are  feen  under  water  appear  ele- 
vated in  ditl'erent  degrees,  it  mav  be  readily  conceived  that 
the  rays  of  light  proceed  from  the  water,  which  is  very  denfe, 
into  air,  which  is  much  rarer.  When  we  fee  the  celeltial 
bodies  above  the  horizon,  while  they  are  a6lually  below  it, 
we  may  eaiily  conceive  that  the  ravs  of  light,  proceeding  in 
an  oblique  direction,  fometimes  pals  through  rarer  and  fome- 
times  through  denier  ftrata  of  the  atmofphere.  But,  in  the 
prefent  cafe,  there  is  no  difference  in  the  fpecific  denfenefs  or 
rarity,  and  the  correfponding  power  of  refraction  of  the 
medium  through  which  the  ray  of  light  is  tranfmitted  to  the 
eye ;  and  if  an  actual  elevation  takes  place  bv  refraction,  the 
aftion  mull  be  equally  great  from  water  or  from  a  lake,  and 
on  the  objefts  oppofite  to  them :  confequently  the  whole  mafs 
of  thefe  objects  muft  appear  equally  elevated,  without  any  in- 
terruption being  oblerved  in  them. 

I  fliall  here  add,  that  I  have  been  very  often  deceived  in 
thefe  moors,  fo  that  I  thought  I  faw  at  a  o-reat  diftance  lakes 
and  rivers,  where  my  drivers  affured  me  there  was  nothing  of 
the  kind.  This  was  always  the  cafe  in  the  morning,  and 
when  the  fun  by  ftanding  over  the  object  gave  rife  to  the 
illufion.  Had  not  the  horizon  on  thefe  occalions  been  bor- 
dered with  a  row  of  fmall  hills,  I  (liould  certainly  have  be- 
lieved that  I  faw  not  only  a  piece  of  water,  but  even  the 
lieavens.  The  hill  prevented  me  from  feeing  at  one  view  the 
heavens  and  the  luminous  vapour,  and  the  vapour  feen  alone 
appeared  to  me  as  an  extended  piece  of  water  illuminated  by 
the  reflection  of  the  heavens. 


XXVIII.  Dcfcription  and  Natural  Kijlcry  of  the  Wild  Goat 
of  the  Alps.     By  M.Bertho  UT  Van  Berchem  jun* 

_  X  H  E  wild  goat  of  the  Alpsf  is  ftill  little  known  to  natural- 
ifts,  though  mentioned  by  feveral  authors.     As  it  lives  on  the 

♦  From  Memoires  de  la  Sociite  cies  Sciences  phvfiqua  de  Laufa7inCf 
vol.  ii. 

i  Cu/^ra  Hex,  Erxleben  Sill.  Reg.  p.  i6i.  Linn.  Hift.  Nat.  p.  95. 
Le  £ou-juciin,  Buftbn,  vol.  xii.  p.  130. 
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fummits  of  the  higheft  mountain?,  it  lias  been  obfcrved  only 
bv  thole  employed  in  hunting  it,  who  in  general  are  men  fond 
of  the  marvellous,  and  therefore  their  relations  are  filled  wiUi 
abfurd  tales. 

Its  figure,  however,  is  better  known  :  yet  the  dcfcription  of 
Daiibenton"^  was  taken  from  a  verv  young  individual,  and 
the  engraving  which  accompanies  it  is  not  correiSt.  We  are 
indebted  indeed  to  profelVor  Pallasf  for  a  very  minute  and 
verv  good  dcfcription  of  the  wild  goat  of  Siberia,  but  this 
animal  feems  to  diiicr  from  ours  in  fome  of  its  characters. 
Eefides,  profellbr  Pallas  docs  not  fpeak  of  the  Siberian  wild 
goat  at  its  different  ages,  and  has  not  dcfcribed  the  female, 
which  is  ftill  unknown.  All  thefe  rcafons  have  induced  me 
to  make  rcfearches  refpccling  this  inhabitant  of  our  lofty 
Alps,  and  I  flatter  myfelf  that  I  {ball  render  a  fervice  to 
naturalifts  by  making  it  better  known. 

Having  learned  that  JNI.  de  Watleville,  governor  of  I'Aigle 
in  the  Pays  de  Vaud,  had  in  his  pofleflion  a  live  young  goat, 
I  eagerly  embraced  that  opportunity,  and  undertook  a  jour- 
ney to  i'Aigle  to  dcicribe  and  make  a  drawing  of  it.  (See 
Plate  V.)  M.  de  Watteville  was  fo  kind  as  to  give  me  every 
accommodation  for  the  purpofe,  and  to  him  I  was  indebted 
for  feveral  interefting  details  refpecting  the  habits  and  manners 
of  this  animal  in  its  ftate  of  captivity. 

But  to  know  it  in  its  ftate  of  nature,  a?  the  domefticated 
ftate  always  occafions  a  confiderable  change  in  the  manners 
of  all  animals,  it  was  neceffarv  to  coufult  the  wild  goat  hunt- 
ers. With  that  view  I  proceeded  to  the  country  where  they 
live,  that  I  might  obtain  more  certain  information,  and  be 
able  if  poffible  to  feparate  truth  from  falfehood;  but  I  Ihould 
have  loft  much  time  in  fruitlefs  refearch,  had  1  not  had  the 
good  fortune  to  addrefs  mvfclf  to  one  of  the  ableft  hunters, 
a  man  who  to  great  veracity  added  the  fpirit  of  a  good  ob- 
ferver. 

The  wild  goat  of  TAigle,  the  firft  time  I  faw  it,  in  the 
fpring  of  1784,  was  two  years  of  age.  It  came  from  the  val- 
ley ot  Oft,  and  had  been  purchafed  when  about  five  or  fix 
months  old  :  it  was  fuckled  by  a  common  goat,  to  which  it 
was  ftronglv  attached  :  its  mild  phyfiognomy  announced  the 
gentlenefs'^of  its  character  and  of  its  manners:  its  hind  legs 
vvere  higher  than  the  fore  ones,  and  its  four  cloven  feet  indi- 
cated its  aptitude  for  climbing  the  rocks.  Its  large  and  ex'-.. 
tenfive  horns,  which  (haded  its  fmail  head,  and  its  large  limbs 

*  Hiit.  NaI.  de  Buffon,  vol.  xii.  p.  166. 

t  /i.'.v  Ahrum  Si^iricarum,  Tiillas,  Sp.   Zool.  p.  ji- 
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arid  mufcles,  feemed  to  {how  its  ftrength  and  its  means  of 
defence. 

On  the  firft  view,  it  had  feme  refemblance  to  the  flieep  in 
regard  to  the  head,  but  in  the  whole  of  its  figure  it  had  more 
relation  to  the  o-oat.  In  comparing  it  with  ihe  latter,  it  appear- 
ed larger  and  thicker;   its  forehead  was  narower  and  more 
elevated.  Thefe  lait  charaders  diliinguifiied  it  from  all  animals 
of  the  fame  kind.  Its  head  was  proportionally  fmailer,  the  fore- 
head was  a  little  arched  before,  the  eye  was  quick  and  of  a 
moderate  iize,  the  pupil  contracted  in  the  fun  like  that  of  the 
flieep,  forming  a  rccSangle,  the  bafe  of  v.hich  iiood  in  the 
direction  of  the  trreateft  length  of  the  eye  ;  the  forehead  and 
npper  part  of  the  head  were  thickly  covered  with  hair;  it  had 
no  veftige  of  beard.     But  on  mv  fecond  viiit  fix  months  after, 
that  is  to  fay,  when  it  was  two  years  and  a  half  oW,  it  had  a 
fmall  one  at  the  diltance  of  an  inch  and  a  half  from  the  ex- 
tremity of  the  muzzle ;  it  was  black,  and  turned  backwards. 
Its  horns  were  very  diiferent  from  thofe  of  the  goat ;  they 
were  large,  near  each  other  at  the  roots,  and  at  a  confider- 
able  diftance  at  the  points ;   bent  back  and  outwards  in  an 
arch  ;  thev  were  fourteen  inches  in  length,  and  eight  inches 
in  circumference  at  the  bafe  ;  the  two  longitudinal  ridges,  be- 
tween which  was  the  anterior  face  of  each  horn  in  the  old 
goats,  were  not  both  very  fenfible;  the  interior  one  was  the 
moft  perceptible;  it  had  two  or  three  large  and  very  promi- 
nent tubercles.     Thefe  tubercles  in  the  large  horns  of  the 
wild  goat  terminate  the  iranfverfal  ridges  of  the  anterior  face; 
but  here  the  tranfverial  ridges  were  not  vet  diuinCtiy  marked, 
though   they  were  perceptible.     The  pofterior  face  of  the 
horns  was  round  and  fmooth  ;  but  the  fecond  time  I  faw  it 
they  had  confiderably  increafed.     The  anterior  face  and  lon- 
gitudinal ridges  were  well  marked.     Near  the  bafe  there  were 
Four  tranfverfal  ridges  very  prominent,  and  elevated  nearly 
half  an  inch  :   on  the  interior  longitudinal   ridge  there  were 
fix  tubercles,  and  the  others  went  on  decreafing  to  more  than 
half  the  length  of  the  horn. 

The  animal  was  then  three  feet  and  a  half  in  length  :  it  ap- 
peared to  me  proportionally  higher  on  the  legs  than  the  jroat; 
but  this  was  on  account  of  its  being  not  then  well  formed, 
for  the  old  wild  goat  has  fliort  legs  in  proportion  to  its 
length  :  it  had  a  thicker  and  fliorter  neck  than  the  goat,  the 
rump  was  lighter  and  rounder,  the  body  more  plump,  and 
the  legs  thicker ;  it  had  no  callofitics  on  tiie  knees,  which 
in  the  common  goats  is  one  of  the  marks  of  its  domefticitv: 
its  ears  were  large,  almolt  bare  in  the  infide;  but  the  edges 
were  lurniihed  with  whitilh  hairs :  the  animal  always  di- 
rected-them  backwards. 

It 
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It  had  two  kind>  of  hair :  one  a  white  down,  verv  thick, 
frizzltd  and  wooily  ;  and  large  hair,  very  coarfc  and  thick 
on  the  whole  body.  It  was  longer  under  the  neck,  and 
on  the  anterior  parts  in  general ;  it  had  not,  like  the  com- 
mon goit,  a  fort  of  mane  of  long  hair  on  the  back  ;  the  hair 
on  the  body  was  of  a  Ihining  grav  fawn  colour,  and  that 
below  the  chin,  darker  than  that  on  the  bodv,  inclined  to 
brovyn.  Ax.  the  lower  part  of  the  flanks  there  was  a  ftripe  of 
browner  hair  which  began  about  the  thioh,  and  extended  on 
the  fide  as  in  fome  fpecies  of  the  antelope  ;  the  belly  and  in- 
fide  of  the  four  le(rs  were  white  or  whitilb.  That  black 
Itripe  on  the  fpine  found  in  all  wild  iroats  was  not  obfcrved 
on  this  animal  in  the  fpring ;  but  in  the  month  of  October  it 
reappeared,  beginning  at  the  diftance  of  about  four  inches 
from  the  root  of  the  horns,  and  extending  to  the  tail.  The 
black  (iripe  at  the  lower  part  of  the  flanks  was  alfo  better 
marked,  and  the  hair  of  the  body  was  of  a  brownifli  grav 
colour  J  the  hair  on  the  parts  below  the  tail  was  white,  as  in 
the  greater  part  of  antelopes.  The  tail  itfelf  was  brown 
above  and  white  beneath  ;  it  was  very  fliort,  and  covered  with 
longhair:  the  hair  of  the  bodv  was  directed  towards  the 
rump,  and  that  on  the  thighs  downwards.  The  hoofs  of 
this  animal  were  very  long  ;  the  fore  legs  were  fenflblv  thicker 
than  thofe  behind,  and  the  thighs  were  Itrong  and  ttefhy;  its 
feet  were  t)f  a  rounder  form  than  thofe  of  the  2[o:U,  and  better 
determined  ;  each  hoof  had  a  fort  of  talon  very  apparent ;  the 
lower  face  (^f  the  hoofs  which  touches  the  ground  was  con- 
cave, and  terminated  bv  a  falient  edge,  principallv  on  the 
outflde,  as  in  the  chamois.  The  horn  of  the  hoots  v.  as  pliable 
and  elaltic,  and  equally  durable  as  thofe  of  the  Iheep. 

Dimenjions  of  the  IVild  Gout  at  the  Age  of  Tivo  Years, 

feet.    in. 
Length  of  the  whole  bodv  from  the  point  of  the 

muzzle  to  the  root  ot  the  tail 
Height  before  ,  -  _ 

Height  behind 

Length  of  the  horns  according  to  their  bending 
Circumference  of  the  horns  at  the  bafe 
Length  of  the  tail  -  -  - 

Dimenjions  of  the  Jllld  Goat  at  the  j4ge  of  Three  Years, 

feet.  in.    lin; 
Length  of  the  \\hole  body  from  the  muzzle  to 

the  root  of  the  tail  -  -  360 

Heicfht  before  -  -  -         Q,     ^     '^ 

Height  behind  -  -  -•  2  11     3 

Length 
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Lcnsth  of  the  horns  according  to  their  bending 
Circuuifcrence  of  the  horns  at  the  root 
Length  of  the  beard 

After  havingr  defcribed  the  wild  o;oat  of  I'Aigle,  I  ihall  now 
give  fonie  remarks  on  wild  goats  in  general., 

The  length  of  the  horns  varies.  D'Aubenton  gives  the 
dimcnfions  of  a  pair  of  horns  preferved  in  the  king's  collec^lion, 
which  were  2  feet  9  inches  in  leniith,  and  9  inches  in  cir- 
cumference at  the  roots  ;  they  had  zo  rings  or  ridges  :  this  is 
the  greated  length  known  of  the  horns  of  this  animal.  Their 
diltancc  from  each  other  varies  alfo.  Sometimes  thev  divergre 
a  great  deal,  at  others  \evy  little  j  their  colour  is  reddifli  or 
blackilli,  but  when  the  animal  becomes  old  they  afilime  a 
tlirtv  white  colour. 

It  isto  beobfervcd,  that  on  the  large  boras  of  the  wild  goat 
the  largelt  and  moft  prominent  tranfverfal  ridges  and  tubercles 
are  towards  the  roots.  This  mav  be  cafilv  conceived,  if  atten- 
tion be  paid  to  the  increafe  of  this  kind  of  horns,  which  takes 
place  at  the  bottom  ;  tiiat  is  to  fav,  the  increafe  of  each  year 
piifhes  upwards  that  of  the  preceding  vear,  fo  that  the  voung 
tiorns  at  the  end  of  fome  vears  form  the  upper  part  of  the  large 
ones:  and  as  thefe  horns  always  acquire  mare  fizc  and  breadth 
at  the  bottom,  the  traniVerfal  ridge  or  jring  of  each  year  be- 
comes always  lefs  prominent. 

Tlie  voung  are  brought  forth  covered  with  their  firft 
woolly  hair,  but  in  autumn  they  beoin  to  be  clothed  with 
their  long  and  ftiff  hair  :  the  horns  appear  in  the  liiii  month, 
.ind  the  animal  immediately  acquires  the  black  ftripe  on  the 
fpinc. 

In  fpring,  towards  the  month  of  Mav,  all  the  voung  and  okl 
goats  change  their  hair;  that  on  the  back  thev  lofe  firlt, 
and  that  on  the  thighs  laft :  the  black  liripe  disappears  in 
moulting  time,  and  afterwards  re-a|ipears,  as  we  have  ob- 
lerved:  thev  then  acquire  red  hair  inciiniug  to  yellow,  which, 
asthefeafon  advances,  becomes  dark  brown  mixed  with  srray  5 
fo  that  in  the  nvonth  of  Stpieuiber  ihev  arealmoft  entirelv  of 
that  colour,  or  at  lead  the  upper  parts  of  the  body,  but  in  win- 
ter and  tov.ards  fpring  their  hair  becomes  reddifli  gray.  I'he 
belly  remains  while,  and  the  black  ftripe  is  alw^ays  fcen  in 
the  flanks  :  on  grrov/ing  old  they  become  e;ray. 

The  hunters  can  tell  the  age  of  the  wild  goats  bv  the  num- 
ber of  tranfverfal  ridges  on  the  anterior  face  of  the  horns. 
Every  year  they  fay  one  is  prfxluced  ;  and  it  is  by  thefe  alone 
that  the  age  can  be  determined,  and  not  bv  the  other  knots 
or  wrinkles  with  which  the  liorns  are  covered.  But  this 
4  method 
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method  In  my  opinion  is  not  very  certain,  Ijnce  the  \\\\<\  goal 
of  I'Aiglc,  when  I  faw  it  in  the  month  of  Oftober  1784,  had 
four  tranfverfal  ridges,  and  two  large  and  cxtenfive  knots, 
which  were  to  form  riilges.  According  to  tlie  calculation  of 
the  hunters,  therefore,  this  animal  ought  to  iiave  been  four  or 
five  years  of  ao;e,  and  yet  it  is  certain  that  it  was  only  two 
years  and  a  half.  Hence,  it  is  not  by  the  horns  that  the  age 
of  the  wild  goats  can  be  determined  with  certainly,  but  By 
means  of  the  teeth,  as  is  done  in  regard  to  fheep. 

It  appears  that  the  wild  goat  lives  to  a  very  great  age,  but 
not  fo  long  as  might  be  fuppofed  from  the  report  of  the  hunt- 
ers; for,  according  to  them,  it  grows  to  the  age  of  fourteen  or 
fifteen  ;  and  as  it  is  known  that  all  aninials  live  feven  times 
the  period  of  their  growth,  it  would  thence  follow,  that  the 
wild  goat  might  attain  to  the  age  of  ninety- eight  or  one 
hundred  and  five  years.  We  fliall  foon  fee  that  this  calcula- 
tion is  very  much  exaggerated. 

From  what  I  have  already  faid,  it  is  evident  that  the  hunt- 
ers are  miftaken  when  they  fay  that  the  wild  goat  grows  to 
the  age  of  fourteen  or  fifteen  :  what  has  led  them  into  an 
error  is  the  number  of  tranfverfal  ridges,  which  is  always 
greater  than  the  number  of  years,  and  confequently  has 
made  the  animal  appear  older  than  it  really  was. 

Another  method,  therefore,  mufl  be  employed  to  deter- 
mine the  period  of  their  growth.  The  wild  goat  is  not  ca- 
pable of  producing  its  fpecies  before  the  age  of  two  years,  or 
two  years  and  a  half:  if  that  of  I'Aigle  produced  at  the  age 
of  two  years,  this  ought,  perhaps,  to  be  afcribed  to  the  more 
abundant  nouridmient  with  which  it  was  fupplied  in  its  ftate 
of  fervitude,  which  haftened  prematurely  its  procreative  fa- 
culties. And,  as  it  is  known  that  quadrupeds  cannot  en- 
gender before  the  time  when  they  have  nearly  attained  to 
their  full  growth,  we  may  prefume,  with  fome  fort  of  founda- 
tion, that  the  wild  goat  grows  to  the  age  of  four  years,  and 
perhaps  more.  This  will  give  28  or  30  years  for  the  dura- 
tion of  its  life,  which,  in  my  opinion,  is  much  more  natural 
than  that  afligned  by  the  hunters. 

The  horns  increafe  in  length  almofl  during  the  whole  life 
of  the  animal,  but  in  fize  it  grows  only  till  the  age  of  15  or 
16  years.     The  largeft  have  20  or  30  tranfverfal  ridges. 

The  female  wild  goat,  called  vulgarly  ctagne,  is  a  third 
lefs  than  the  male :  it  is  alfo  thinner,  and  lefs  iiefhy.  Its 
horns  have  very  little  relation  to  thofe  of  the  male  wild  goat ; 
they  are  like  thofe  of  the  common  goat,  and  are  very  fmall : 
I  have  feen  fome  at  Chamonix  which  were  only  eighl  inches 
in  length.    They  have  no  anterior  face  j  and_,  like  thofe  of 

the 
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the  common  goat,  are  furnifiied  only  with  one  longitudinal 
tidge.  Thev  are  fonicwhat  thicker  than  thnfe  of  that  animal, 
and   have  a  few  ftnall  knots  on  the  ridge. 

The  female^  in  ftiape,  habit  of  bodv,  and  the  figure  of  its 
horns,  has  a  great  refemblance  to  a  common  he  goat  that  has 
been  caftrated.  When  fuckHng,  it  has  two  teats  hke  the 
common  fhe  goat ;  and  the  feet  are  fmaller  in  proportion  than 
thofe  of  the  male;  they  are  fharper,  and  not  fo  round.  The 
female  wild  goat  has  no  beard  :  according  to  the  hunters^  the 
males  are  not  always  provided  with  one ;  and,  when  they  are, 
it  is  not  more  than  two  inches  in  length.  This  is  one  of  the 
differences  which  appear  to  exift  between  our  wild  goats  and 
thofe  of  Siberia :  the  males  of  which  have  always  a  very  lai^e 
beard,  and  the  females  a  imall  one. 

The  wild  goat  has  different  cries;  the  moft  common  is  a 
fliort  fl^rill  whifile,  very  like  that  of  the  chamois,  but  with 
this  difference,  that  the  whiiile  of  the  latter  is  longer :  fome- 
times  it  makes  a  noife  bv  breathing  through  its  noftrils ;  and, 
when  young,  it  has  a  fmall  kind  of  bleatmg,  which  it  lofes  as 
It  grows  old. 

The  wild  goat  which  I  faw  at  1' Aigle  was  exceedingly  gentle 
and  tame  :  its  attachment  to  the  common  goat,  which  fuckled 
it,  was  verv  {trono;^  though  it  no  longer  lucked  :  often  when 
it  was  on  the  top  of  the  houfe,  or  in  other  places  inaccefliblc 
to  the  common  grjat,  and  when  the  latter  feemed  uneafy, 
and  called  to  it  bv  her  bleatlnir,  it  immediately  returned. 

This  animal  has  not  a  lively  and  aclive  look  ;  its  ftep  is 
flow,  and  it  feems  to  poffefs  great  curiofity ;  all  its  move- 
ments feem  to  be  dire6f ed  by  a  fpirit  of  refiettion,  and  it 
appears  never  to  decide  till  after  mature  deliberation.  Has 
it  this  in  common  with  mountaineers,  who  differ  in  fo  many 
refpefts  from  the  inhabitants  of  the  plains  ?  Confidering 
the  agility  of  this  animal  among  the  rocks,  it  appeared  on 
the  fird  view  as  if  oppreffcd  with  the  weight  of  the  atmo- 
fphere  of  the  level  country,  and  adoniflied  to  find  itt'elf  on 
ground  for  which  it  w^as  not  formed.  But,  when  it  had  to 
climb,  that  heavy  and  embarraffed  air  feemed  entirely  to  dif- 
appear :  it  became  agile,  and  all  its  movements  were  per- 
formed in  a  graceful  manner;  it  leaped  on  the  tops  of  the 
houfes  and  on  walls  with  the  greateil  lightnefs  and  eafe.  I 
beheld  it  with  admiration,  in  one  of  the  interior  courts  of 
the  caftle  of  TAigle,  at  two  leaps  mount  a  wall,  without 
any  other  fupport^than  the  fmall  projeclion  of  ftones  left  by^ 
the  mortar  having  dropped  off;  and,  at  a  third  leap,  jmnp 
upon  another  wall,  which  formed  a  right  angle  with  the  for- 
mer.    It  becran  bv  placins  itfelf  oppofite  10  the  fpot  which 

it 
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it  wiflicd  to  reach,  parallel  to  the  wall  along  which  It  Intended 
to  proceed,  and  examined  it  with  great  attention ;  then,  as 
if  it  had  renounced  its  defigP)  it  began  to  traveri'c,  with  flow 
fteps,  the  court  in  which  it  was  confined  ;  but,  returning 
from  time  to  time,  it  took  it3  ftation  oppofite  to  the  place  it 
had  in  view ;  and  lometimes  balanced  itlelf  on  its  hind  legs, 
as  if  to  trv  their  clalliciiy  :  at  laft,  having  repeated  this  pre- 
paration for  fome  time,  it  at  once  formed  its  refolution, 
darted  iifelf  forwards,  leaped  along  the  wall  as  already  men- 
tioned, and  foon  reached  the  fpot  it  intended.  It  has  been 
feen  ftanding  on  the  upper  edge  of  a  door.  It  chofe  for  its 
lodo-ino;  a  place  under  the  roof  of  the  hiiiheft  tower  in  the 

col  ^ 

caftle. 

This  animal  was  not  mifchlevous ;  and  if  it  often  prefented 
its  horns,  it  was  only  that  they  might  be  fcratched,  of  which 
it  feemcd  very  fond.  It  knew  thofc  who  fcratched  it,  and 
often  prefented  its  head  to  them  for  that  purpofe.  When  it 
wilhed  to  ftrike  with  its  horns,  it  never  did  fo  direftly  for-^ 
wards,  but  by  riling  up  on  its  hind  legs  and  ftriking  fidewife^ 

As  it  occafioned  fome  damage  by  its  leaping  about,  it  was 
found  necellarv  to  tie  its  legs.  This  ftate  of  reftraint  appeared 
to  me  to  have  had  an  influence  on  its  phyfical  conftitutionj 
as  it  afterwards  became  meagre.  Born  to  enjoy  liberty,  this 
animal  cannot  endure  confinement:  I  fhould  even  have  ima- 
gined that  a  part  of  its  docility  arofe  from  its  weaknefs,  had 
I  not  known  that  this  gentle  and  fociable  animal  can  be  eafily 
tamed.  The  following  trait,  which  fliows  how  fufceptible 
it  is  of  being  tamed,  deiervcs  to  be  known  : 

A  guide  of  Chamonix,  being  employed  to  conducl  to 
Chantilli,  for  the  menagerie  of  the  prince  of  Conti,  two  wild 
goats  which  he  had  reared,  thev  followed  him  merely  through 
their  attachment  to  him.  When  he  arrived  near  the  town 
of  Befancon,  thev  were  frightened  bv  a  herd  of  cows,  im- 
mediatclv  betook  themfelves  to  flight,  climbed  up  the  fteepeft 
rocks  in  the  neiohbourhood,  and  abandoned  their  guide,  who 
was  under  great  embarralTment :  he,  however,  went  after 
them,  and,  having  called  to  them,  they  loon  returned,  and 
followed  him  as  before. 

I  thought  it  neceflarv  to  enter  into  thefe  details,  to  deftroy 
that  prejudice  which  reprefents  this  animal  as  wild  and  un- 
traiSljjble.  What  I  have  faid  prove-,  on  the  contrary,  the  do- 
cility, familiaritv,  and  attachment,  of  which  it  \i  fufceptible, 
(^To  be  coaduiied  in  next  Numbtr.J 
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XXIX.  Account  of  the  RefuJts  of  fome  comporative  Experi- 
ments made  xuith  the  Tejlerian  Electrical  ylpparatus  and 
Folfa's  Metallic  Pile.  By  Van  Marum  and  Pfaff. 
Communicated  to  Profejfor  Volt  A  iti  a  Letter  dated  No' 
I'ember  i8or.  Abridged  hv  LuKE  HowARD,  Efq.  from 
Journal  de  Chimie  bj  J.  B.  Fan  Mons  *. 
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PILE  of  200  pairs  of  metals  was  conftrufted  in  the 
ufual  method  of  Volta.  The  metils  employed  were  Dutch 
three  fiorin  pieces  of  nearly  i^  inch  in  diameter,  and  corre- 
fpondent  pieces  of  zinc.  The  firlt  e.\peiiments  were  diretSted 
to  charging  the  jars  of  a  large  battery  containing;  5'  fquare 
feet  of  coated  furface  a-piece,  A  fingle  jar  was  firft  charged, 
afterwards  diflcrent  numbers  connecled,  and  lucceffively  aug- 
mented to  25.  In  fithe  rft,  and  in  each  fucceeding  experiment, 
the  charge  was  etVtrt^ted  by  mere  conlaft  for  as  little  time  as 
poflible  with  the  pile.  The  difcharge  in  every  cafe  produced 
a  divergence  of  the  gold  leaves  in  Bennet's  electrometer, 
amounting  to  ths  of  an  inch,  v.hich  was  alfo  found  to  be 
the  ckgree  of  intenfity  (ten/ion)  of  the  pile  itfelf. 

The  whole  coated  furface  of  137  ^  fquare  feet  was  next 
charged,  at  feveral  tiuics,  bv  a  pile  auiimenicd  at  each  charge. 
With  40  pairs  of  metals,  the  diverucnce  of  the  eleftrometer 
was  perccptil)le.  The  increafed  divergence  caufed  by  the 
pile,  itfelf  at -each  addition,  was  c()uaily  producible  by  the 
battery  when  charged  by  it.  No  difference  was  perceived  in 
the  effeds  of  the  negative  and  poiitive  Hates  of  the  battery 
in  this  refpeft. 

The  fenfations  producible  by  the  difcharges  under  the  laft- 
mentioned  arrangements  were  as  follow  : 

With  20  pairs  of  metals,  the  pnO'ageof  elcclricitv  was  fen- 
fjbly  felt  in  b(;th  hands,  each  being  wetted,  and  grafpino-  a 
copper  conductor /)f  2  inches  diameter.  Sixty  pairs  affe6led 
the  elbows.  With  200,  flrong  (liocks  were  received,  extend- 
ing to  the  (lionlders.  They  concluded  that  the  force  of  the 
battery  in  this  ret"pc6l  was  in  all  cafes  only  half  that  of  the 
pile;  which  indeed  was  to  be  expected. 

They  next  proccctled  to  a  comparative  examination  of  the 
charge  communi'ahle  by  momeniarv  conladl  of  the  battery 
with  the  conductor  of  an  ele^^lrical  glal's  plate  apparatus  of 
31  inches  diameter.  Precautions  were  ufed  to  fecure  the 
condu6lor  from  receiving  more  than  a  momentary  charge 
from  the  plate.     It  was  found,  by  repeated  trials,  that  fix 

Co"imunicdted  by  Mr.  Howard. 
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repetitions  of  the  conta6l  were  required  to  bring  the  charge 
of  the  battery  to  that  degree  of  intenlity  which  the  pile  com- 
municated at  one. 

They  were  of  opinion  that  the  fcnfation  of  the  difcharge 
difterod  nothing  at  equal  intendties,  whether  the  battery  were 
charged  by  the  pile  or  the  plate  apparatus.  In  Ihort,  they 
conhder  the  two  as  mere  exciters  of  tlic  fame  elec-.f  ricity  ;  and 
confequently,  that  the  fuppofed  galvanic  fluid  has  no  exillence 
di(tin61  therefrom. 

Van  Marum  obfcrves^  that  the  rapidity  of  the  current  of 
eleftricity  in  the  pile  muft  be  inconceivable,  fince,  by  a  con- 
tact lafting  only  T-20th  of  a  fecond,  it  will  charge  com- 
pletely 137  fquare  feet  of  furface ;  an  etfeft  exceeding,  in  hii? 
opinion,  the  power  of  every  known  elcftrical  apparatus,  ex- 
cept the  large  one  in  the  Tcylerian  mufceum  ! 

This  pile  was  very  carefully  infulated  on  a  plate  of  gum 
I'ac,  and  fupported  in  its  vertical  pofition  by  (licks  of  feaiing- 
wax.  Cloth  foaked  in  folution  of  muriate  of  ammoniac  was 
ufed  to  feparate  the  pairs  of  metals. 

They  conftru<Sled  a  fecond  pile  with  5- inch  fquare  plates 
of  copper  and  zinc.  This  proved  much  more  powerful  when 
arranged  in  32  pairs  perpendicularly,  than  when,  by  laying 
down  four  pieces  incontacl  at  once,  the  height  was  reduced  to 
eight  pairs,  and  the  furface  in  each  quadrupled.  The  former 
pile  melted  five  inches  of  No.  16.  (iron  wire)  into  globules, 
and  reddened  feven  inches.  In  attempting  to  carry  it  higher, 
the  weight  of  the  fuperior  part,  expreffing  the  liquid  from  the 
inferior,  deftroyed  the  effe6l.  They  remedied  this  by  con- 
necting four  fhort  piles,  and  thus  obtained  the  joint  a6lion 
of  110  pairs  of  the  latter  m.etali. 

In  order  to  determine  u'hether  there  exifts  any  perceptible 
difference  between  the  fpark  given  by  the  pile  to  any  condu6t- 
ing  bodv,  and  that  which  it  receives  therefrom,  *'  we  em- 
ployed (fays  Van  Marum)  a  bowl  of  quickfilver  fuitably  con- 
neclcd  bv  a  wire  vvith  the  fuperior  plate  of  one  of  tlie  outfide 
piles,  and  we  brought  to  its  furface  one  while  the  point  of 
a  needle  attached  to  the  wire  of  communication,-  then  the 
blunter  point  of  the  laltcr.  We  next  connected  the  tjuick- 
filver  with  the  other  extremity  of  the  piles,  and,  repeating 
this  feveral  times,  we  could  fee,  in  one  inftance,  the  fpark 
pafs  from  the  conducting  wire  into  the  quickfilver,  iu  the 
other  from  the  quickfilver  to  the  wire."  The  refult  faiislied 
them,  that  there  is  not  the  leafi  perceptible  difference  be- 
tween tlie  pofitive  and  the  negative  fparks :  but  tiii>  trouble 
was  comjx'ufated  by  tlie  view  of  a  verv  beautiful  and  inttfcfring 
phaenomcnon.  "  Vvhen  we  touched  (fays  Van  Marum)  the 
4  furface 
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farface  of  the  qulckfilver  with  the  end  of  the  fine  wire,  the 
coinbuftion  was  fo  Ilrong,  that  it  difpcrfed  on  all  fides  fparkles 
which  had  the  appearance  of  thoufands  of  rays,  conftituting 
very  fine  funs  of  feveral  inches  diameter.  By  flowly  lower- 
ing the  wire  as  it  confunles,  this  fpe6lacle  may  be  continued 
at  pleafure. 

The  No.  \6.  wire,  of  —-„  inch  diameter,  fucceeds  molt 
certainly;  but  wire  of  — '-o  i'^-^  makes  a  more  brilliant  fliow. 
When  it  is  too  thick  to  burn,  the  fparks  form  fpots  of  oxide 
on  the  bright  furface  of  the  ijuickfilver. 

The  end  of  a  platina  wire,  of  about  -y--.  inch  diameter,  was 
melted  into  a  globule  by  the  difcharge.  The  fparks  given  by 
the  wire  of  communication,  when  the  latter  was  large  enouo-h, 
exceeded  -,'^  inch  diameter. 

They  thought  much  depended  on  a  proper  degree  of  hu- 
midity in  the  fubitances  interpofed  between  the  metals;  and 
they  advife  a  cold  faturated  foUition  of  muriate  of  ammoniac 
to  be  ufed,  in  preference,  for  this  purpofe. 

The  intcnfilies  of  two  cohmins  containing  an  equal  numr 
her  of  plates  appeared  equal  by  the  ele6lrometer,  although 
their  diameters  were  fo  different  as  i^  and  5  inches.  On 
taking  feveral  repeated  Ihocks  from  each,  their  powers  in  thio 
refpect  feemed  aifo  to  be  alike.  In  the  fufion  of  wire,  how- 
ever, the  larger  diameter  had  an  evide'nt  advantao-e ;  which 
was  attributed  to  the  greater  velocity  of  the  current  of  elec- 
tricity flowino;  through  the  metal. 

By  diminiihing  the  diameter  ot  the  humid  condu61'ors  i)e- 
t.ween  the  plates,  the  force  of  the  pile  was  leilened  in  propor- 
tion. On  fubftituting  water,  or  folution  of  fea  fait,  to  that 
of  fal-ammoniac,  the  fame  pile  which  before  melted  four 
inches  of  wire  could  not  be  made  to  redden  a  fingle  line. 
Whence  arifes  the  fuperior  effeft  of  the  ammoniacal  fait? 
Is  it  becaufe  it  oxidates  the  metals  more?  It  appeared,  in- 
deed, that  the  aciion  of  this  pile  diminifhed  in  proportion  as 
the  oxidation  of  the  metals  did  fo  :  but,  on  the  other  hand, 
from  the  refult  of  feveral  comparatis"e  experiments  with  the 
fulphuric,  nitric,  and  muriatic  acids,  they  conclude  that  the 
prompt  oxidation  produced  by  thefe  means  is  fo  far  from  in- 
creafing,  that  it  rather  lelfens  the  power  of  the  pile  in  all  re- 
ipefts.  Neither  did  an-.moniac,  which,  was  alfo  tried  fepa- 
rately,  produce  an  efiecl  at  all  comparable  to  that  of  the  neu- 
tral lalt*.     The  oxidation  of  the  metals,  therefore,  although 

it 

*  The  author  does  not  fay  whether  folution  of  pure  ammoniac,  or  of  the 
carbonate,  was  ufed.  In  either  cafe,  it  does  not  appear  to  us  that  it  couid 
be  applied  in  fu(^  a  degree  of  coucentration  as  to  alFoid  a  fair  comparifoa 
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it  nuift  be  allowed  to  contribute  fomcthing  to  the  effec^l,  doc* 
not  exclude  the  cooperation  of  fome  other  property  which 
may  rcfide  in  the  anmioniac.  This  opinion  Teemed  to  the 
authors  to  receive  fupport  from  a  fubfequent  experiment,  in 
which  a  faturated  Iblution  of  potafli  exhibited  a  decided  fu- 
periority  over  water  when  both  were  fucceflivelv  ufed  in  the 
fame  pile,  although  it  did  not  at  all  tarnifli  the  metals. 

Still  further  to  elucidate  this  point,  the  authors  proceeded 
to  examine  the  comparative  action  of  a  pile  in  vacuo  in  oxy- 
gen and  in  other  ofaies. 

Having  placed  60  pairs  of  zinc  and  filver,  with  a  proper 
metallic  communication,  under  the  receiver  of  an  air-pump, 
and  exhaufted  the  latter  to  a  preffure  of  five  lines,  they  found 
the  a6lion  of  the  pile  in  no  way  changed.  Air  was  admitted, 
and  again  exhaufted,  and  the  pile  left  in  vacuo  for  an  hour, 
the  etiect  ilill  continuing  the  fame.  Carbonated  hydrogen 
was  now  admitted  into  the  receiver,  and,  being  afterwards 
exhautted,  was  replaced  by  azote,  without  any  perceptible 
variation,  in  either  cafe,  from  the  ufual  appearances.  Laftly, 
having  again  exhaufted  the  receiver,  it  was  filled  with  oxygen 
gas  from  manganefe.  The  fliocks  now  became  flronger,  and 
the  fparks  much  larger,  brighter,  and  eafier  to  obtain.  On 
exhaufting  the  oxygen  they  were  furprifed  to  find  the  pile 
now  really  afiecled  by  the  vacuum,  and  afting  with  much 
lefs  force  than  in  either  of  the  preceding  cafes.  The  atnio- 
fphere  of  oxygen,  and  the  vacuum  after  it,  being  once  more 
repeated,  left  no  doubt  as  to  the  reality  of  this  increafe  and 
diminution  of  efftft;  the  pile  alfo  returning  nearly  to  its  or- 
dinary ftrength  on  being  reftored  to  the  atmofpheric  air. 

The  letter  concludes  with  ftating  the  effect  of  increafing 
the  5-inch  fquareH'jiJte  to  200  pairs;  the  difcharge  of  which 
melted  23  inches  of  wire,  and  entirely  reddened  33  inches: 
alfo  three  other  experiments,  which  prove  that,  in  order  to 
augment  the  power  of  X'olta's  pile,  it  is  neceffixry  to  increafe 
the  number, but  not  the  furface^of  the  plates  it  is  compofed  of. 

of  the  tffeft  of  aminoniac,  p  operly  fpeaking.  It  is  rot  extra<irdiniiry  that 
fuch  divcrfity  fiiould  be  t'ound  air.ong  licjuids  as  air.ong  fulids  ia  then 
pow.ers  of  couduclisJj^  L!i.£tricity. — H. 
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XXX.  Copy  of  a  Letter  from  M.  DE  Dree  *,  Brother-!?!- 
Laiv  to  M.  DE  DoLOMiEU,  to  VrofeJJor  Pictet,  of 
Geneva  f. 


Y< 


OU  requefl:  me  to  give  you  fome  particulars  refpe^ling 
tlie  valuable  friend  whom  we  have  jult  now  loft.  I  (liall  fa- 
tiafy  vou  with  pleafure,  for  however  affli6ling  may  be  the 
recolledlions  which  fo  recent  a  iofs  exxites  every  moment.  I 
experience  a  kind  of  fatisfaftion  bv  conimunicating  them  to 
a  friend  tilled  with  the  fame  fentiments  as  myfelf  for  this 
worthy  man. 

Yes,  Sir,  it  was  at  the  moment  when  he  enjoyed,  in  the 
higheit  degree,'  the  tender  affeetion  of  all  his  friends,  when 
he  called  to  mind,  with  pleafure,  the  particular  marks  of  it 
which  he  had  received  at  Geneva ;  and  when  he  felt,  in  the 
livelieft  manner,  thofe  teftimonics  of  refpeft  of  which  he  had 
been,  and  ftill  was,  the  object,  that  he  was  fuddenly  fnatched 
from  his  numerous  friends.  It  was  at  the  moment  when  he 
feemcd  to  have  acquired  a  now  zeal  for  geology,  that  fcience 
for  which  Nature  makes  us  pay  very  dear,  fmce  flie  does  not 
fuffer  her  receffes  to  be  explored  but  at  the  expenfe  of  the 
lives  of  thole  who  have  the  courage  to  force  their  way  to  her. 
You  can  already  reckon  two  friends  among  the  number  of  her 
victims  |.  It  was  at  the  moment  when  he  was  preparing  to 
undertake  a  journey  which,  as  he  told  me,  was  to  complete 
his  knowledge,  and  enable  him  to  render  his  labours  and 
refearehes  ufeful ;  in  a  word,  at  a  moment  when  his  exift- 
ence  became  more  and  more  interefting  to  the  fciences, 
which  he  promoted  with  as  much  att^rahnent  as  poffible. 
He  has  left  very  nunjerous  notes  relpeclinghis  travels  and  va- 
rious facts  he  had  obierved  ;  together  with  fome  manufcripts 
on  mineralogy,  the  fruits  of  his  meditations  and  captivity. 
But  thtfe  works,  however  interefting,  had  need  of  being  ar- 
ranoed  and  illullrated  by  the  fame  fpirit  which  coUefted  the 
obfervations. 

During  the  three  weeks  he  remained  with  us,  we  every 
day  made  a  lithologic  tour.  I  had  difeovered  to  him  a  kind 
of  treasure  in  this  u'ay,  which  is  found  in  a  fmall  circum- 
ference around  my  habitation,  and  which  prefents  fome  very 

*  M.  dc  Dree  is  a  very  intelligent  amateur  of  mtneralogv,  who  pof- 
(elles,  at  P.Vris,  one  of  the  beft  colledfions  of  this  kind  Delonging  to  an  in- 
dividual. He  married  a  fifter  of  Dulomieu  ;  and  it  was  in  his  houfe  at 
Ch'dteauneuf,  in  the  department  of  Saone,  that  this  celebrated  uaturalift 
breathed  his  iaft. — P. 

f  CoMimiinicated  by  profeflbr  Piclet. 

%  M.  de  Sauli'ure  and  Dolomieu. 
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intercfting  geological  fe6ls;  and  he  had  made  large  collec- 
tions for  his  friends,  He  poflclfcd  an  excellent  ftate  of 
health,  and  we  both  enjoyed  the  (Irongeft  reciprocal  friend- 
fliip.  He  was  cheerful,  and  foreiaw  no  other  chagrin  than 
that  of  his  fpeedy  departure  to  Paris,  when  he  was  attacked 
by  that  dreadful  malady,  of  which  he  had  fo  little  expecta- 
tion, that,  on  the  forenoon  of  the  day  on  which  he  fell  ill, 
he  aflced  me  where  we  ihould  go  a-niineralizing  in  the  after- 
noon. The  violence  of  tlic  fever  fir(t  attacked  the  brain  :  and 
tve  made  haflc  to  call  in  the  affiftance  of  art,  but,  unfortu- 
nately, without  fuccefs.  The  firft  period  of  the  malady  pro- 
duced agitation  and  pain:  his  head  was  fonietimes  confufed. 
The  fecond  period,  which  may  be  dated  from  the  4th  d^y, 
was  marked  with  an  ahnoft  continual  dejeftion,  which  al- 
ways increafed  till  the  laft  moment.  During  the  Lift  period 
he  experienced  no  pain  ;  he  found  hitnfelf  eafy ;  and  an  hour 
before  he  refigned  his  tender  and  fenfible  foul  into  the  hands 
of  his  God,  he  itill  faid  he  was  well.  In  a  v/ord,  he  ceaied 
to  live  by  an  infenfible  gradation,  and  like  a  lamp  which 
becomes  extinguifhed  for  want  of  aliment. 

However,  after  he  was  attacked  by  the  difeafe  he  forefaw 
the  danger  which  threatened  him;  andhe  beheld  his  laft 
moment  with  that  coolnefs  and  tranquillity  which  belong  to 
great  minds,  like  his  own.  He  was  much  more  in  pain  for 
the  grief  he  was  about  to  occafion  to  his  fiftcr,  than  for  his 
Own  fituation  ;  and  the  only  ohjcft  of  regret  which  feemed  to 
affec:!  him  in  his  laft  moments  was  that  of  not  being  able  to 
bid  adieu  to  all  his  friends.  You,  wSir,  were  among  the  num- 
ber* of  thofe  for  whom  he  had  the  greatell  afte6Vion ;  and  he 
no  doubt  teftified  to  you  the  regret  he  experienced  on  hearing 
that  you  was  not  to  pafs  this  way  on  your  return  from  Eng^ 
land. 

If  the  courfe  of  his  life  has  been  tempeftuous  and  agitated, 
by  troubles  occafioned  to  him  in  conlequenceof  that  jealoufy 
which  always  attends  merit,  his  la'i: ,  moments  formed  a 
ftriking  contraft  with  that  agitation;  for  he  gave  vent  to  no 
comjjlaint  againft  thofe  who,  by  the  moll  rigorous  treatment, 
had  attacked  in  him  the  principle  of  existence;  and  his  foul 
feems  to  have  taken  its  flight  from  the  world  with  calmnefe 
and  fatisfa6lion,  and  as  if  it  were  fmiling  af  the  picture  of 
life  which  it  furveyed  at  the  moment  of  its  departure. 

IViadam  de  Dree  and  myfelf  learned,  with  great  fenfibility, 
the  proof  of  attachment  which  you  as  well  as  fome  of  your 
countrymen  have  given  to  the  memory  of  Dolomieu,  in  re- 
quefiing  to  be  at  the  expenfe  of  having  a  portrait  of  that  ce- 
lebrated man  engraved  from  the  excellent  painting  in  the  pof- 
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felllon  of  La  Metherie.  This  idea  occurred  alfo  to  that  friend, 
and  was  at  the  fame  time  my  own.  I  have  written  to  him, 
that,  your  wifli  in  this  refpeift  having  been  the  firrt  exprefled, 
we  are  far  from  oppofing  this  impulfe  of  your  hearts,  fo  flat- 
teriny;  to  the  memory  ofour  common  friend. 

In^regard  lomyftlf,  I  expect,  with  the  aid  of  that  portrait, 
and  another  very  like  in  the  pofleilion  of  his  fiiler,  to  have  a 
bu(i:  formed,  which  I  llial!  have  the  honour  of  fending  you 
as  a  mark  of  my  acknowledgement  for  the  friendihio  you 
teftified  towards  him.  And  as  his  dear  remains  reft  with  me, 
the  laft  granite  we  broke  together  is  defined  to  be  a  tomb, 
which  will  fliow,  till  the  lateii:  periods,  the  fpot  where  he  em- 
ployed himfelf  in  his  laft  mineraloglcai  labours. 


XXXI.  Notices  rclatl'je  to  the  Sciences  and  Arts  m  Franct. 

X  HEmufoeum,  the  gallery  of  antiques,  and  that  of  Apollo, 
in  Paris,  are  open  to  public  view  on  the  8th,  9th,  and  loth 
days  of  each  decade.  7'he  other  days  are  deftined  for  the 
ftudents.  Forciirners,  however,  are  admitted  daily  from  teii 
in  the  morning  to  four  in  the  afternoon,  on  prefenting  their 
pairports;  and  this  iiKluigence  is  extended  to  all  perfons 
arriving'from  the  provinces,  and  who  are  provided  with  paff- 
ports.     Thefe  exhibition-*  are  gratuitous. 

The  gallery  of  Apollo  contains  the  drawings  which  belong- 
ed to  the  late  king  Five  hundred  of  them,  framed  and 
(jlazed,  are  exhibited  at  a  time.  The  collcclion  conllfts  of 
about  twt-lve  thoufand.  Among  thcfe  are  thirty  by  Raphael, 
and  a  ccnnderaMe  number  by  JmHo  Roman o,  Titian,  Paul 
Veronefe,  Carachi,  and  in  general  by  all  the  great  m.ifters  of 
the  three  fchools. 

Such  in  Paris  is  the  ijuantity  of  pi(!^Lires  brought  from 
every  part  of  France  and  Italy,  from  Flanders,  Brabant, 
Germany,  Piedmont,  Sec.  8cc.  that,  to  get  rid  of  a  part  of 
them,  fifteen  new  mufseums  are  now  eftablifhing  in  as  many 
principal  cities  of  France.  In  proj^ortion  as  the  buildings 
prepared  f)r  them  are  ready  for  their  reception,  the  paintings, 
drawings,  ftatues,  &;c.  are  forwarded. 

The  pi^4uic3  in  the  grand  mufceum  in  Paris  confift,  one 
half  of  the  Italian  fchool,  one  fourth  of  the  Flemifti,  and  one 
fourth  of  the  French.  Befides  this,  tiiere  is  a  mufseum  of  the 
French  fchool  in  the  Palace  at  Verfailles.  Twenty  of  the 
apaitments  in  the  palace  are  dedicated  to  thio  purpofe.  lii 
addition  to  the  pi£ture3  of  the  French  fchool,  there  are  many 
Others  by  the  bdt  ijjafters  of  the  Italian  aad  Flemiih  fchools. 
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This  mufaeum  is  open  every  day.  The  cielings  of  three  new 
apartments,  to  be  added  to  the  galleries  of  anti(}ue?,  are  now 
painting.  One  of  them  is  deltined  for  the  reception  of 
Egyptian  antiquities. — In  this  muf.v.uni  will  flioriiy  he  exhi- 
bited the  tomb  of  the  mufes,  feveral  antique  altars  and  chan- 
deliers, two  fuperb  ftatues  by  Michael  Angelo,  one  by  Puget 
(Mars  repofuig),  and  feveral  ftatues;  of  the  French  fchool. 

There  is  ftill  a  French  academy  at  Rome."  Three  prizes 
for  painting,  fculpture,  and  architcAure  are  awarded  yearly; 
and  tlie  three  fuccefsiul  candidates  are  fent  to  Rome  to  re- 
main there  four  years  at  their  govcrrimeni's  expenfc.  By 
this  regulation  there  are  condsntiv  twelve  French  ftiulenls 
at  Rome,  each  of  whom  is  obliged,  in  the  courfe  of  his  ftay 
there,  to  feud  home  one  production  at  Icait.  Thefe  produc- 
tions form  a  part  of  the  mufasum  of  the  French  fchool  at 
Verfailles. 

The  Paris  exhibition  of  the  works  of  livino;  painters,  fculp- 
tors,  and  architedts,  is  opened  yearly  in  the  months  of  Sep- 
tember and  06lober. 

The  national  library  in  Paris,  comprehending  the  cabinet 
of  medals  and  antiques,  is  open  to  public  view  on  the  o^A, 
6th,  and  9th  days  of  each  decade  from  ten  till  two  o'clock. 
The  other  days,  with  the  exception  of  that  of  the  decade,  are 
fet  afide  for  the  ftudents.  The  library  confilts  of  about 
ninety  thoufand  vnlurnes,  and  upwards  of  eiiihtcen  thoufand 
manufcripts,  in  all  languages.  Tliere  is,  belides,  a  library  of 
engraved  antient  and  mociern  mufic. 

The  collection  of  medals  is  immenfelv  rich.  In  the  year 
1800,  the  entire  collection  belonoinc;  to  Pius  VI.  was  added, 
together  with  a  great  part  of  his  gems,  the  luac  table,  and 
feveral  Egyptian  ftatues  in  bronze,  bafaltes,  granite.  Sec. 
Here  are  given  annually  and  gratuitoufly,  courfes  of  public 
leftures  on  the  Oriental  and  Eluropean  lap.gnages,  cheniiiiry, 
natural  hiltory,  botany,  antiquities,  mythology,  &:c.  by  tlie 
nioft  celebrated  profeffors. 

The  Hotel  des  Mo?inq)cs  (mint)  contains  a  very  fine  cabi- 
net of  mineralogy.  Public  lectures  on  that  fcience  are  given 
every  other  day,  and  the  cabinet  is  daily  open  to  the  public. 

The  garden  of  plants  is  alio  open  daily,  During  the  fum- 
mer,  courie.s^^f  practical  botany  are  given  bv  the  moft  noted 
profeiTors. — 'Fhe  cabinet  of  natural  hittory  is  one  of  the  com- 
pletcft  in  Europe.  It  is  open  to  the  public  five  days  in- the 
decade:  the  intermediate  days  are  for  ftudy,  and  for  the 
,Courfes  of  public  lectures. 

A  great  collection  of  antiquities  is  expected  in  Paris  from 
Italy.     Upwards  of  five  hundred  cafes  liUed  with  antiques 

of 
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of  every  defcription,  which  had  been  feized  by  the  Neapoli- 
tans on  the  banks  of  the  Tiber,  are  to  be  reftored  to  the 
French  bv  virtue  of  the  lad  article  of  the  treaty  of  peace  with 
the  king  of  Naples:  for  this  purpofe  two  conimiflaries  have 
been  fent  to  Italv  ;  one  of  them  the  fon  of  Chaptal  the  mi- 
nifter  for  the  home  department,  the  other  Dufourny,  an  ar- 
chite6t. 

The  inftitute  for  deaf  and  dumb  pcrfons,  conduced  by 
Sicard,  is  perhaps  one  of  the  mod  ufcful  eltablifliments  which 
Paris  can  boaft.  The  progrefs  made  by  the  pupils  under 
their  able  and  benevolent  profeflbr  excites  an  univerfal  admi- 
ration. Maflieu,  the  favourite  of  the  abbe  Sicard,  and  the 
moft  intelligent  of  his  pupils,  afts  as  fecond  niafter.  Some 
time  aoo  a  ladv  afktd  him  in  writing  what  was  gratitude: 
to  which  he  replied  without  helitation.  The  memory  of  the 
heart.  It  was  rmpoffible  for  anv  one  of  the  fpeftators, 
gifted  with  all  his  fenfes,  to  have  replied  with  more  judnefs, 
trmh,  and  delicacy. 

The  manufafture  of  porcelain  at  Seves,  near  Paris,  is  open 
daily  to  public  view;  as  is  alfo  that  of  tlie  Gobelins  in  Paris. 
In  the  latter,  a  number  of  artills  are  now  cmploved  in  copy- 
ing in  tapeftrv  the  moft  pleafing  fubjec^s  which  can  be  fele6t- 
ed ; — landfcapes,  cattle  pieces,  pieces  of  fruit,  flowers,  &c. 
Some  of  thefe  are  intended  for  prefents;  the  others  are  fold 
in  proportion  as  thev  are  tiuithed. 

The  national  inftitute  ofmufic,  which  was  eftabliflied  in 
1793,  and  which  i.^  now  ftyled  the  confervatory  of  mufic,  is 
under  the  adminiftration  of  tlve  perfons,  who  are  lodged  in  the 
building,  each  with  a  falary  of  five  thoufand  livres.  The 
profeftbrs,  feventy  in  number,  have  each  a  falary  of  fifteen 
hundred  livres.  The  number  of  pupils,  males  and  females, 
amounts  to  about  five  hundred.  The  prizes  are  diftributed 
annually  with  great  pomp;  and  the  fuccefsful  candidates 
fing  or  play  publicly  the  pieces  which  have  been  crowned 
by  fuccefs.  From  fix  to  eight  concerts  are  given  an- 
nually, to  excite  an  emulation  in  the  pupils,  and  to  difplay 
their  talents. 
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XXXII..  Oljcr'vations  onMadderhig'y  tcgrther  iinlh  afimple 
and  cerliiin  Procefs  for  obtaining,  -ivilh  great  Beauty  and 
Fix'/}')  that  Colour  hiioiun  under  the  name  of  the  Turkey  or 
yidrianoplc  Red.     By  J.  M.  H  A  u  s  s  M  A  N  N  * . 

X  HAVE  already  inclicnted,  in  the  Annales  dc  Chimief  and 
the  Journal  de  Fhyji<.'U(  .^  that  earths  and  metallic  oxides  have 
more  or  Id's  ihe  property  of  attravTtino;  and  retaining  the 
colouring  parts  oF  vegetable  and  animal  fubftances  ;  aluniine 
and  the  oxide  of  iron  poflcfs  it  in  a  greater  depjee  than  the 
oxide  of  tin ;  but  the  aitfa6live  force  of  the  latter  far  furpafles 
that  of  the  other  earths  and  metallic  oxides  in  regard  to  the 
colouiing  parts  of  the  faid  fnbllances. 

Alumine  and  met.illic  oxides  do  not  retain,  with  the  fmre 
force  of  adhefion,  the  colouring  parts  of  all  animal  and  vege- 
table fubdances  indifcriminatel}  ;  that  of  madder  adheres 
much  flronger  than  thofe  of  the  other  colouring  fubftanees, 
which ~  may  be  clafl'ed  in  the  following  order  :  kermes,  co- 
chineal, logwood,  yellow  India  wood,  woad,  quercitron, 
Brazil  woodj  red  India  wood,  yellow  berries,  8cc.  The  gall- 
nut,  flmmac,  and  other  ar£ring<:nt  colouring  fubftances,  a«Sl 
principally  J»v  means  of  the  gallic  acid,  and,  in  regard  to  their 
degree  of  fixity,  may  be  j^laced  immediately  after  madder: 
the  cafe  is  not  the  fame  with  the  Prufiic  acid,  which  commu- 
nicates a  colour  to  diSTerent  metallic  oxides,  from  which  it  can 
be  feparatcd  cold  bv  alkaline  leys. 

To  judge  of  the  fixity  of  colours  arifing  from  animal  and 
vegetable  fubftances,  the  beft  method  is  to  employ  a  ley  of 
oxygenated  muriate  of  pctaHi  or'foda,  witb  exccfs  of  alkaline 
carbonate.  The  longer  or  fliorter  refiftance  which  the  colours 
make  in  this  ley,  will  indicate  what  they  will  make  when 
acid,  alkahne,  faponace-pus,.  and  other  reagents  are  employed. 

In  the  art  of  (Ijeing,  and  that  of  cotton-printing,  the  name 
of  maddering  is  given. to  ih.at  protels  by  which  the  colouring 
parts  of  madder  are  transferred,  by  means  of  water  with  the 
aid  of  heat,  to  alumine^  or  to  the  oxide  of  iron  fixed  in  any 
kind  of  fluff'. 

'•'■•   From  the  Annates  de  Co'tmie,  No.  122, 

•}•  We  murt  here  mcation,  that  C.  Chaptal,  minifter  of  the  interior,  a 
good  jjdge  in  matters  of  this  i<;ind,  wlitn  he  cotnir.unicated  to  us  thefe 
obfcrvations,  wrote  as  follows  :  '>  C.  Haullmanii,  manufnCrurer  of  jirmted 
cottons  at  Laglebach,  near  Colmar,  in  the  department  of  the  Upj>er  Rhine, 
well  known  among  tliofe  chennfts  who  upply  the  diicoveries  of  I'cience  to 
improvements  in  the  aits,  tranimittf^d  to  me  the  annexed  memoir.  In  my 
opinion  it  will  ba  of  utility  to  Kiake  it  known  in  your  Annals,  and  the 
au.hor  on  my  requeft  has  confented  to  its  being  piibhlhed."  i^ote  of  the 
Editdi's  of  the  Aniia'es  de  CLimie. 

-  ■'■  -^  The 
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The  briglUnefs  and  fixity  of  the  colours  obtained  from  mad- 
derinjj  depend  not  only  on  the  procefs,  but  alfo  on  the  liate 
and  purity  of  the  water  as  well  as  of  the  madder.  It  is 
therefore  abfolutely  neceflarv  to  avoid  or  to  render  inad^ive 
evciy  acid,  alkaline  or  faline  fubdance  that  niay  be  contained 
in  the  water,  or  in  the  madder  iifelf.  I  have  (hown  that,  bj'- 
adding  carbonate  of  lime,  {pouiw-'ed  chalk.)  madder  which  I 
fufpected  to  contain  gallic  acid  was  corrected;  but  that  my 
friend  Charles  Bcrtholdi,  profeflor  in  the  central  fchoofof  the 
Upper  Rhine,  afterwards  found  that  it  was  fiilphuric  acid 
united  to  magneiia. 

Tlie  iniporumt  difcovery  of  this  addition  of  chalk,  which  I 
made  twenty-live  vcars  ago,  has  given  biith  to  many  manu- 
faclorics,  and  improved  all  thofe  eltablithed  near  waters 
which  do  not  run  over  or  hold  in  folution  tliis  earthy 
fait,  without  which  it  is  abfolutely  impoffible  "to  , obtain 
beautiful  antl  fixed  madder  colours.  Tliis  chalk  fince  that 
time  has  become  a  new  object  of  commerce  ;  and  as  the  price 
is  very  moderate,  I  have  not  yet  determined  the  juft  propor- 
tion  to  be  cmploved  :  in  general,  I  take  one  part  for  four, 
five,  or  fix,  of  madder. 

In  order  to  obtain  the  brighteft  madder  colours,  it  is  not 
fufiicient  to  attend  to  the  quality  ot  the  water  and  of  the  mad- 
der: it  is  necefl'ary  alfo  to  obferve  the  degree  of  the  heat  of 
the  bath  :  a  low  temperature  will  check  the  aitraolion  of  the 
colouring  paris,  and  prevent  them  from  being  extracted,  • 
while  one  too  high  will  favour  the  adhefion  of  the  yellow- 
particles  of  the  madder,  v.  hich  obfcure  and  tarnifli  the  iliades 
intended  to  be  produced.  The  only  colour  w-hich  gains  by 
incrcafingr  the  heat  is  black,  I  have  always  obfervcd,  that 
en  withdrawing  the  fire  from  below  the  boilers,  u'hcn  the 
hand  can  no  longer  be  held  in  the  aqueous  vehicle  v/hich 
they  contain,  if  the  maddering  be  then  continued  for  two  or 
three  hours,  the  mod:  fatisfa6lory  refults  will  be  obtained,  as 
the  furnace  fiill  retains  a  uitHcient  quantity  of  heat  to  main- 
tain the  vehicle  at  the  fame  temperature,  efpccially  when,  ac- 
cording to  cutfom,  large  boilers  are  employed,  Bcfides,  it 
would  be  very  difficult  to  fix  a  determinate  degree  of  heat  by 
the  thermometer  when  the  furnaces  arc  large. 

The  yellow  parts  of  the  madder  as  well  as  of  other  colour- 
ing fubttances  are,  it  is  probable,  nothing  elfe  than  the  co- 
louring parts  themfelves  combined  with  oxygen.  The  pro- 
duct of  this  combination,  by  acquiring  greater  foluhi'itv, 
fuffers  itielf  with  more  difficulty  to  be  taken  away  by  clearing, 
if  the  heat  has  not  been  properly  regulated  during  the  procefs 
pf  dyeing.  1  have  often  obfervcd  that  madder  and  other  co- 
louring 
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louring  fiibrt.incc?,  \vhc!i  long  expofcd  to  the  atniofpheric 
air,  do  not  give  colours  of  the  fame  imenfitv  and  the  fame 
brightnefs  as  before j  cither  becaufe  tliefe  ful)ftanees  abforb 
the  o.xygen  of  the  atniofj-here,  or  that  thev  procure  this  radical 
froii)  the  water  which  they  attra<ft,  or  which  they  naturally 
contain  as  a  conftituent  principle,  and  which  is  decompofed 
by  a  flow  and  infenfible  ferajcntatimi.  The  cxpofure,  on  the 
grafs,  of  cotton  or  linen  dyed  a  d;;rk  madder  red,  misrhl  fup- 
port  the  idea  of  a  chanoc  to  a  reddifh  vellow  ;  for  tiiis  dark 
colour  becomes  clearer  but  fainter  by  the  expolurc,  and  then 
alTumes  a  more  agreeable  (hade  of  crinifon.  1  have  fliown, 
in  a  memoir  on  indigo,  inferted  in  tlie  Journal  de  I'byjiqne 
for  the  year  i/cSS,  that  nitric  acid  changes  this  blue  fecula 
into  a  yellowifh  fubftance :  a  fimilar  change  takes  place  by 
expofing,  on  the  meadow,  the  fame  fet;ula  fixed  on  any  ftuff 
whatever;  and  the  yellow  r< fulling  in  thele  two  ways  is 
more  foluble  in  warm  water  than  in  the  fame  liquid  when 
cold.  It  however  appears  that  the  couibinaiion  of  oxygen  is 
not  the  only  caufe  of  thechanoe  of  colours,  fmce  curiains  of 
any  iluff  dyed  or  coloured  any  fhade  whatever  bv  vegetable  or 
animal  fubltanccs,  and  expofed  to  the  light,  lofe  their  colour 
entirely  in  th.e  courfe  of  time  on  the  fide  expofed  to  ihe  folar 
rays,  while  the  oppofite  fide  retains  it  for  a  confiderable  time. 
]f  the  ravs  of  the  fun  then  give  more  vigour  to  living  bodies 
of  the  animal  and  vegetable  kingdom  by  difenoaging  from 
the  latter  oxygen  gas,  it  appears  that  they  act  with  deftrnc- 
tive  influence  oii  the  fame  bodies  deprived  of  life,  bv  decom- 
pofing  their  coaltituent  principles.  In  all  cafes  it  vy^ill  be 
proper  to  preferve  the  colouring  ingredients  in  dry  places 
Iheltered  from  the  light,  which  acls  upon  thefe  bodies  per-r 
haps  only  by  decompofmg  the  conitituent  aqueous  part,  the 
oxygen  of  which  may  jojn  the  carbon  to  form  carbonic  acid, 
Refinous  and  oily  fubftances  fliould  be  preferved  in  tlie  fame 
way.  Thefe  conjectures  prove  at  leaft  that  the  action  of  the 
fun's  ray?,  or  of  light,  on  tlicfe  bodies,  in  general  prefents  a 
vaft  field  for  interelting  experiments  to  be  undertaken. 

If  in  maddering  brighter  colours  are  obtained  bv  carefully 
regulating  the  heat,  a  fncr.fice  i;i  made  at  the  fame  time  ol  a 
fniall  portion  of  ilie  colouring  parts  (.f  the  madder,,  which 
cannot  be  entirely  cxhaulied  except  bv  then  increafing  the 
heat  to  ebullition  :  l)ut  as  the  colours  thus  obtained  are  dg-r 
graded  more  or  Icfs  in  the  ratio  of  the  quantity  of  the  madr 
der,  the  gall-nut  or  (hiimac  ufcd,  this  method  mult  be 
employed  wiah  caution,  and  principally  for  common  effects, 
cither  in  regv.rd  to  cotton  or  linen.  To  avoid  as  much  as 
poilible  the  lol's  of  niaducr  after  the  maddering  of  good  arti- 
cles 
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cles  has  been  terminafed,  and  before  the  common  ones  are 
put  into  the  boiler^  powdered  grdl-nut  or  liuimac  mud  be 
added,  with  a  new  but  lii'iall  portion  of  madder:  the  procefs 
mu(t  be  managed  alfo  in  fuch.a  manner,  that  the  ebullition 
fhall  not  take  place  till  two  hours  after, 

I  fevcral  times  tried  to  exhauit  the  madder  by  fimple  ebul- 
lition, and  without  adding  any  thing  elfe  than  chalk ;  but 
I  found  that  this  was  unfavourable  to  all  colours,  black  ex- 
cepted :  it  even  appeared  that  the  elfeft  of  the  madder  was 
much  lefs  than  when  the  heat  was  moderately  applied,  and 
when  the  accumulated  caloric  eafily  decompofed  the  colour- 
ing fubftance.  Tt  is  this  tendency  to  be  decompofed,  and 
particularly  by  fermentation,  however  little  it  be  moiftened 
or  diluted  with  water,  which  has  hitherto  prevented  me  from, 
obtaining  a  fubllantial  colour,  pretty  dark,  and  fufficiently 
iixed  to  be  applied  on  any  kind  of  Ituff.  1  obferved  alfo,  that 
if  the  heat  was  carried  too  fir  the  firft  time,  in  circumftances 
when  it  was  propofed  to  madder  a  fecond  and  third  time,  it 
prevented  me  not  only  from  obtaining  bright  and  agreeable 
(liades,  but  alio  of  the  requilite  intenfity.  The  aqueous  ve- 
hicle of  the  madder,  at  too  high  a  temperature,  never  fails 
to  weaken  the  adhefive  force  of  the  aluminc  and  the  oxide  of 
iron  to  the  ftuff,  and  to  take  from  it  a  portion,  which  an  ex- 
perienced eye  may  eafily  remark  on  examininir  the  bath. 

I  (hall  here  repeat,  that  for  common  and  low-priced  articles 
it  is  indifpenlably  necefiTHrv  to  employ  gall-nuts  or  fliumac, 
which  will  lave  one  half  and  even  two  thirds  of  the  madder; 
but  the  colours  obtained  are  neither  fo  fixed  nor  fo  bright. 
The  addition  of  chalk,  hovveverj  niuil  not  be  omitted  ;  other- 
wife  the  gallic  acid  will  carry  away  a  portion  of  the  alunnne 
and  coloured  oxide  of  iron,  which  will  weaken  the  fliades, 
and,  by  tarnilhing  the  ftutfs,  will  alfo  attack  the  white  which 
may  have  been  preferved  in  them.  Without  the  addition  of 
gall-nuts  or  fhuniac,  it  feemed  to  me  impoffibie  to  exhauft 
the  madder  entirely  of  its  colourind  parts  ;  which  made  me 
prefume  that  their  adhcfion  is  favoured  by  the  vifcid  nature 
of  the  tanning  principle  of  thefe  aftrinoeut  fubUanccs,  which 
carry  away  and  combine  with  thcmfclves  the  colouring;;  parts. 
I  ihall  obferve  alfo,  that  gall-nuts  as  well  as  (liumac  loie  the 
property  of  dyeing  black ;  and  acquire,  0!i  the  other  hand, 
that  of  dyeing  or  colouring  aluminc  yellow,  oxide  of  iron 
olive  green,  by  the  addition  of  chalk,  the  calcareous  bafe  of 
which  unites  itfelf  to  the  gallic  acid.  Do  thcfe  yellow  and 
olive-green  colours  arife  from  any  peculiar  fubltance  con- 
tained in  the  gall-nuts  and  Ihumac,  or  are  they  indebted  for 
4  their 
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their  origin  lo  llic  tanning  principle?  This  remains  to  be, 
examined. 

The  quantity  of  madder  to  he  employed  in  dvcino;  ought 
not  only  to  be  proportioned  to  the  extent  of  the  furfaces  to  be 
maddered,  hut  alio  to  the  eoncentration  of  the  liquors  of  the 
aceiitc  of  aJumine  and  i?o}i,  improperly  called  mordants;  that 
h  to  fayj  to  the  greater  or  lefs  quantity  of  ulumine  and  oxide 
of  iron  v.'hich  thefe  faline  liquors,  either  infulatcd  or  mixed 
together,  when  they  dry  on  the  articles  to  be  dyed,  may  have 
left  or  dcpofitcd  there  by  the  evaporation  of  the  acetic  acid. 
If  the  obj(:Cl:s  to  be'  dyed  are  not  numerous,  and,  in  parti- 
cular, when  bright  (hades  only  are  to  be  produced,  they  may 
be  maddered  only  once ;  but  when  thev  arc  numerous,  and 
Intended  to  have  dark  fhades,  the  maddering  muh  be  repeated 
twice,  and  even  thrice.  Three  quarters  of  a  pound  of  madder 
of  a  good  quality  are  fufficiont  for  dyeing  a  piece  of  white  In- 
dian cloth  of  teti  ells  in  length  and  three  quarters  broad,  in- 
tended to  exhibit  only  a  few  coloured  objects :  the  quantity 
of  the  colouring  fubftance  muil:  be  increafed  in  the  ratio  of 
the  mafs  of  alnmiiie  and  oxide  of  iron,  fixed  on  a  piece  of 
ilufF  of  the  above  dijnenfions.  It  may  be  extended  to  6,  8, 
TO,  and  even  12  poniuis,  Ipr  a  oround  well  covered  with  a 
lively  and  very  intcnfe  colour.  Intelligence  and  practice  in 
the  management  of  a  dyc-houfe  will  not  fail  to  indicate 
nearly  the  prt)per  proportions. 

\Vhatever  carie  may  be  employed  in  maddering  to  avoid 
the  adhefion  of  the  vellow  j^arts,  the  colours  obtained  will 
be  far  from  having  alt  the  beauty  and  fixity  which  they 
might'acquire  by  clearing,  preceded  by  very  long  ebullition 
in  exceedingly  pure  water.  This  ebullition  alone,  by  the 
addition  of  bran,  will  ferve  to  brighten  the  colour:  more 
roiy  reJs  will  be  obtained  by  employing  foap  with  or  without 
the  addition  of  bran  ;  carbonate  of  potafli  or  of  foda,  fiibfti- 
tuted  for  bran,  will  make  the  reds  incline  to  crimfon;  but 
1  muft  oblerve,  that  unlefs  the  workman  choofes  to  run  the 
ri(k  of  making  the  reds  entirely  brown,  and  in  fuch  a  man- 
ner that  it  will  not  be  pofiible  to  refl:ore  them,  it  will  be 
necellarv,  before  foap  and  alkalies  are  applied  to  the  ftuffs, 
to  cxpol'e  them  to  the  action  of  the  ftrongeft  heat 'that  can 
be  communicated  to  water.  This  operation  will  be  attended 
with  fuecelk,  if  as  little  paflage  as  pofliblc  be  afforded  to  the 
fleam,  and  if  the  boilers  employed  be  converted  into  a  fort 
of  diivefters.  The  fixity  of  the  colours  will  be  proportioned 
to  the  lime  employed  in  expofmg  them  to  the  action  of  the 
boiling  water.     It  is  ncedlefs  to  obferve,   that  there  is  no 

danger 
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t^anger  of  fpoiling  the  colours  by  foap  and  alkaline  carbo- 
nates, when  the  niaddering,  inftead  of  being  directed  with 
a  moderate  heat,  has  been  carried  to  ebullition,  as  is  prac- 
tifcd  in  many  dye-houfes ;  bat,  in  this  cafe,  the  colours  ob- 
tained arc  njorc  ditneult  to  be  cleared. 

As  water  charged  with  oxygenated  muriatic  acid  eafily 
carries  away  the  colouring  parts  of  madder,  as  well  as  other 
vegetable  and  animal  fubitances,  by  dccompoling  them  ;  and 
as  acids  more  concentrated  may,  in  their  turn,  take  from  the 
ItufTs  the  colouriefs  alumlnc  and  the  oxide  of  iron,  it  is  im- 
pofiible  for  me  to  adopt  the  idea  of  a  chemical  combinatiou 
oi  the  colouring  parts  with  alumina  and  metallic  oxides, 
which,  in  my  o-pinion,  when  fixed  and  coloured  on  any  fluff, 
form  only  compound  aggreoates. 

The  clearing  of  objects  printed  on  a  white  ground  requires 
modifications,  which  I  (hall  detail  on  a  future  occafion,  when 
I  find  leifure.  It  will  therefore  be  fut^cient  at  prefent  to 
flate,  thai  after  continuing  for  fome  time  my  experiments  oti 
the  Turkey  red,  inferted  in  the  Ariiuihs  de  Cbimie  for  the 
year  1792.  I  at  laft  fcund  a  red  much  more  beautiful  and 
durable  than  that  of  the  Levant,  by  '.Ixing  alumine  on  cotton, 
thread,  and  linen,  by  an  alkaline  folulion  of  this  eartb  mixed 
with  linfeed  oil.  The  fnllowing  is  the  procefs  I  employed. 
[To  be  continued.] 
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An'iflihrliche Gefchichtc  der  Theorelifch  Vraktifchen  Uhrmctcher- 
hcnjLhc,  A  Hiltory  of  Clock-  and  Watch-making,  both 
Theoretical  and  Pra(Rical,  fince  the  earlieft  Method  of  di- 
viding the  Day  to  the  End  of  the  iSth  Century,  By  I.  IT. 
MoKiz  Popp£,  1801.   8vo,   564.  p.  8. 

.JL  HF  author  of  this  work  having  publlllied,  in  1797,  An 
Elfay-towards  a  Hiftory  of  the  Origin  and  Progrefs  of  Clock- 
and  Watch-making,  confiitingof  fix  (b.e;-'ts;  it  met  with  fuch 
a  favourable  reception,  that  he  was  induced  to,  improve  and 
enlarge  it  to  its  prefent  nze.  He  acknowledges  the  obligations 
he  is  under  to  profellbrs  Kaftner  and  Beckmann,  who  affitled 
him  with  their  advice  and  informatioa;  and  who,  on  account 
of  their  learning  and  extenfl'e  reading,  were  able  to  fupply 
him  with  much  ufcful  mfornsalion.  The  whole  work  h  di- 
videj  i'to  ten  chapters, 

I.      Tbe'ildejl.  method  of  dividing  the  day,  and  the  in-ve'/iticn 
cf fun-dials. — The  period  when  fuii-dials  were  invented  is  as 

little 
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little  known  as  the  country  where,  and  the  perfon  by  whom. 
The  author,  however,  has  collected  from  the  oldeft  authors 
what  is  to  be  found  on  the  fubjet^l,  and  examined  it  with  cri- 
tical accuracy.  The  earhelt  accoiuit  of  inftruments  dc(tined 
to  mark  the  hipfe  of  time  by  the  fun's  lliadow  is  to  be  (ound 
in  the  Bible  and  in  fjonier.  A  fun  dial  conftruftcd  according 
to  the  defcription  of  Vitruvius  was  found  in  the  year  1741, 
among  the  ruins  of  a  villa  on  the  Tufculan  hill  at  Rome.  A 
fun-dial  of  the  fame  kind  is  itill  to  be  fecn  at  Athens,  {landing 
on  the  fummit  of  a  rock,  to  the  right  of  an  edifice  built  by 
Thrafyllus. 

11.   Ufe  nffini- dials,  av.d  the  dw'ijlon  cf  the  day  into  hourSf 
among  different   antient  nations',  gradual  improvement  of  the 
art  0/    conjlrutlm^  and  u/ing  them  to  the  prejcnt  period.^ 
The  Indians,   Siameie,  Tartars,  Perfians,  Chaldeans,  Egvp- 
tians,  and   Chinele  divided  the  day  inio  60  hours,   and  each 
hour  into  60  minutes,  Sec.     Thefc  people   even  employed  a 
gnomon  for  the  purpofe  of  placing  their  temples  according  to 
the  principal  quarters  of  the  globe.     We  know  from  hiftory 
that   the    Chinefe  made  uie  of  gnomons  13  or  15   centuries 
perhaps  before  the  birth  of  Chrill.     The  old  geographers,  by 
examining  the  length  of  the    fliadows  of  gnomons  of  equal 
height,  determined  the  latitude  of  places,   and  the   obliquity 
of  the  ecliptic.    Berolus  brought  to  Greece  from  Afia  the  di- 
vifion  of  the   day    into  twelve  hours;  and  the  firlt  fun-dial. 
Anaximander,  about  fix  centuries  before  Chrirt,  made  an  im- 
provement in  fun-dials,  as  did  alfo  Anaximcnes.  Eudoxus,  four 
centuries  before  Chri(l,   conltruiSled  a  Hill  more  perfect  fun- 
dial,  under  the  name  of  arrchne.     Apollonius  of  Pcrga,  about 
a  ceniurv   before   Chriti,  invented   the  pharetra.     Patrocles 
found  out  the  pelehinon,  Dionvfiodorus  the  fun-dial  in  the  form 
of  a  cone,  Cleanthes  the  hemifphere  oxfcuph  /,  Parmenio  the 
froliapijioruviena,  Theodolius  and  Andreas  the  profpanhlitna, 
Vitruvius  makes  mention  of  three  other  fun-dials  :  gonarcha, 
en^enaton,  and  autiboreum,  \^  ithout  deiVribing  tiiem  or  nam- 
ing; the   invL'utors.     The  author  defcribes  all  ihcfe  fun -dials 
with  as  much  preeillmi  as  the  accounts  of  them  reuiainino-  will 
allow,  and  with  literary  and  technical  accuracy.    There  were 
public  fun-dials  both  at  Athens  and  Sparta.   Eratofthcnes  and 
Archimedes  employed  dials  very  accurately  divided  for  a(tro- 
nomical   purpolcs  ;   and  all  the  cities  of  Greece  ot  anv  confi- 
deration  foon  hiul  public  inllruments  of  this  kind.     Ring-di- 
al.^ loon  beffan  alfo  to  be  uftd.     A  dial  of  this  kind  was  fuf- 
pended  in  the  large  flap  of  Hiero;  but  the  Grecian  navigators, 
for  meafuring  the  Itate  of  the  fun,    the  time  of  the  day,  and 
the  itars  above  the  horizon^  employed  rather  the  hodometer 

defcribed 
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defcrlbed  by  Vitnivius,  which  feems  to  havefurnifhed  thefirft 
hint  for  our  meafurers  of  time,  confirufl^ed  with  wheel-work. 
It  was  very  late  before  the  Romans  had  real  fan-dials.  They 
employed  in  their  Itead  obelifksjto  which  good  gnomons  were 
applied.  The  largcft  of  all  the  gnomons  of  modern  times 
was  that  of  Ulug  Beigh,  crefted  at  Con(lantinop!e  in  the 
15th  century,  which  was  183  feet  in  height.  The  Bononian 
obeliflc,  83  f  ct  high,  erefted  by  Cadini,  that  of  Paris,  and  the 
one  which  Pope  Clement  XL  caufed  to  be  conftru6led,  are 
alfo  celebrated.  In  the  anticnt  gnomons,  the  hours  were 
indicated  by  the  fliadow  of  a  ftvle ;  in  the  modern  ones  the 
fame  thing  is  done  by  the  fun's  rays  palling  through  a  hole. 
The  Greeks  and  Romans  employed  perfons  of  both  fexes  to 
announce  to  them  the  hours,  as  indicated  by  the  public  gno- 
mons. Trimahhio  caufed  the  hours  to  be  announced  to  him 
by  a  trumpeter.  This  was  afterwards  cuftomary  at  the  tem- 
ples. It  is  not  known,  however,  when  portable  fun-dials 
came  into  ufe.  Some  of  thefe  inltruments,  after  being  buried 
more  than  J 500  years,  were  found  between  1730  and  1740 
in  the  territories  of  Rome  :  of  thefe  remains  of  antiquity  the 
author  gives  a  defcription.  That  Purbach,  an  aftronomer  of 
Vienna,  introduced  fun-dials  into  Germany  about  300  years 
ago  is  not  probable,  as  the  Germans,  no  doubt,  obtained 
them  by  their  intercourfe  with  the  Romans.  In  the  16th 
century  artids  took  great  pains  to  conftruft  fun-dials  in  a 
great  many  ingenious  ways ;  about  the  fame  period  lunar 
and  altral  dials  were  invented.  There  is  a  fun-dial  at  Befan- 
9on  which  is  feen  only  when  the  fun  fliines.  This  is  alfo 
defcribed,  as  well  as  the  dial  below  the  roof  of  the  council- 
houfe  at  Ingoldftadt.  Another  at  Alen^on,  Hill  more  ingeni- 
ous, is  conue6led  with  wheel- work,  and  indicates  true  and 
mean  time.  In  the  mufxuim  at  Golliniien  there  is  a  collec- 
tion of  fun-dials,  and  other  works  of  art  of  a  fimilar  kind,  pre- 
ferved  in  a  box. 

Ill,  Oldcjl  method  of  dividing  the  night.  Invention  of 
luater-clocks  and j and- gloJTes ,  and  the  progrejji-ve  improvement 
of  them  to  thcprejcnt  time. — ^The  circumdanceof  fun-dials  be- 
ing of  no  ufe  in  the  night-lime,  and  during  cloudy  weather, 
gave  occafion  to  the  invention  and  improvement  of  water- 
clocks  ;  traces  of  which  may  be  found  among  the  oldeft  na- 
tions, the  Chaldeans  and  Egyptians.  They  were  in  ufe  alfo 
at  an  early  period  among  the  Chinefe.  They  were  employed 
by  the  Egyptian  aftronomers  for  meafuring  the  diameter  of 
the  fun.  In  their  firll  ftate  they  were  called  cleffydrcs^  be- 
caufe  the  water  iflued  from  them  drop  by  drop.  The  defedl, 
in  regard  to  the  inequaHty  in  the  efflux  was  at  firft  remedied 
by  the  fmall  ftick  of  the  Indians  having  a  hole  bored  in  it, 
'Vol.  XII.  No. 45.  M  and 
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and  which  floats  fonio  time  on  the  water,  but  which  after  a 
certain  period,  dilcuvered  by  repeated  trial,  jjccomcs  imnier- 
fed.  It  was  aftervv^»-ds  contrived  to"  keep  the  water- clock. al- 
ways full/  by  foffering  the  f;inie  quantity  of  water  to  run  in 
as  that  which  flowed  out,  that  equal  portions  of  time  might 
be  indicated  bv  an  C(iual  fall.  A  funnel  or  inverted  pyrjimid 
was  then  emjiloyrd,  in  which  the  water  defcended  in  unequal 
parts,  but  throuiili  equal  degrees  marked  out  on  a  fcale.  In 
the  courfe  of  time  ll^.e  knowledge  of  ailronomy  was  applied 
to  thefe  clocks,  and  lome  were  conltruCted  in  a  very  ingeni- 
Qus  manner.:  of  this  kind  was  the  imapboricum,  which  tb.e 
author  delcribes;  alfo  the  retrograding  clock,  and  winter  water- 
clock.  Plato  brought  the  firll  water-clock  to  Greece.  The 
firfl^  that  ever  appeared  at  Rome  was  fliown  by  Scipio  Nafica, 
about  the  year  157  before  Chrifl; ;  but  foon  afier  thefe  clocks 
were  common,  not  only  at  Rome,  but  in  other  towns  of  the 
Roman  empire.  When  Julius  Caefir  invaded  Britain,  he 
found  that  the  inhabitants  had  water-clocks.  In  general  ihev 
were  more  prized  than  fun-dials.  Athenaeus  conflrudted  a 
clock  which  indicated  the  hours  by  the  hiflfing  noifeof  the 
air  forced  throucch  a  narrow"  hole  by  the  prejTure  of  water. 
Together  with  public  lun-dia!s,  public  water-clocks  werealfo 
foon  introduced.  Thefe  were  eirabliflied  even  in  the  palace-  of 
the  c^'^at.  That  the  hours  as  announced  by  thefe  water-clocks 
may  be  more  eaiily  made  known  to  the  public,  the  Turks 
have  criers  pofted  on  high  towers, — and  the  Chinefe,  perfons 
who  fl^rike  on  large  bells.  The  Jap.anefe  employ  burning 
matches  to  indicate  the  time,  and  announce  the  hours  in  the 
fame  manner  as  the  Chinefe.  The  ufe  which  Hipparchus 
and  Ptolemy  made  of  water-clocks  co'itributed  to  their  im- 
provement: they  were  much  improved  by  Hero,  but  during 
tlie  next  feven  centuries  nothing  was  done  in  this  refpctSt. 
The  clocks  of  Boethiu>:,  that  which  Harun  al  Rafchid  fent  as 
a  prelent  to  Charlemagne,  and  that  of  the  phiiolopher  Leo 
of  Conltantinople,  were  much  celebrated,  though  the  in- 
vention of  clocks  with  wheel-work  rendered  water-clocks  un- 
necfflary.  I'he  latter,  however,  continued  fome  time  after 
in  ufe;  and  about  the  vear  1660  water-clocks  in  the  form  of 
a  dram,  which  are  thofc  called  properly  at  prefent  water- 
clocks,  were  invented  it  is  probable  in  Italy,  but  rather  for 
Quriotny  than  for  real  ufe.  The  obfervation  that  the  water 
foon  evaporated,  may  have  given  occafion  to  fand  being  ufed* 
in  fuch  clocks  infl:ead  of  water.  The  period  when  this  change 
\yas  made  is  not  ki;o  .\  n.  There  is  reafon  onlv  10  conjecture 
that  the  Effvptiaas  and  Chaldeans  had  hour  glaflTes.  In  the 
JVIonachal  Law-s  the  woru  kU^iJcimnudia  occurs  oi^ly  in  wrii- 
ihgs  of  ihe  eighth  century  3  and  it  was  not  till  a  much  later. 
'  4  period' 
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period  that  attempts  were  made  to  conftru6l  hour-glafles  in 
an  elegafit  and  nigenitnis  manner.  Many  of  them  are  de- 
fcrihed  by  Francis  Be  Lanis,  as  well  as  by  Schott  and  Oza- 
nam.  Rivault  employed  fuch  fand-glaires  for  aftronomical 
obfervations;  and  likewife  Tycho  Brahc,  who  ufed  alfo 
clocks  conftrufted  with  quickfilver. 

IV.  Ingeri'ious  water- clocks  and  other  machines,  the  moving 
principle  of  which  was  different  fro.m  that  of  our  common  clocks 
that  go  by  wheel-work. — fJnder  this  head  the  author  fpeaks 
of  the  macliine  which  king  Go'nebaud  received  as  a  prefcnt 
from  Theodoric  king  of  the  Goths.  He  gives  alfo  a  defcrip- 
tion  of  the  before-mentioned  clock  fent  by  Harun  al  Rafchid 
•\n  Charlemagne.  At  that  period  the  eaftern  princes  prefenf- 
ed  clocks  to  the  weftern  ;  at  prefent  this  mode  is  reverfed. 
This  chapter  contains  a!fo  a  dcfcription  of  fome  other  inge- 
nious clocks  from  Schott,  Kircher,  Ozanam,  Martinelli  and 
de  Lanis  ;  alfo  l^ei-rault's  pendulum-clock,  which  was  moved 
by  watcr^  and  a  Chinefe  one  w-hich  Y-Hang  caufed  to  be 
conftru6led. 

[To  be  contiiwed  ] 

Traite  RUmentaire  du  Calcul  Diffcrentiel  et  Integral^  6fc. 
An  Elementary  Treatife  on  the  Differential  and  Integral 
Calculus,  preceded  by  fome  Reflc(5lions  on  the  Method  ot 
teaching  the  Mathematics,  and  appreciating  in  Examina- 
tions the  Knowledge  of  tliofe  who  have  ftudied  them. 
By  S.  F.  Lacroix.     Paris,  An.  10. 

THE  author  of  this  work  is  well  known  by  his  large  trea- 
tife on  the  Diiferential  and  Integral  Calculus,  in  three  vols, 
quarto,  in  which  he  has  given  .a  complete  view  of  every 
thing  taught  on  the  fubjccl,  and  which  ought  to  be  ftudied 
by  thofe  who  are  defirous  of  enlarging  the  boundaries  of  this 
fcience.  The  time  devoted,  ufuallv,  to  a  courfe -of  analyfis 
being  far  from  fufficient  to  follow  with  the  proper  atten- 
tion fo  many  objects,  the  author  found  it  necefl'ary  to  make 
a  feleition.  This  publication,  however,  is  not  merely  an 
extraft  from  the  above  large  work  ;  it  is  a  new  tFcatife, 
which  cannot  fail  of  intereliing  thofe  who  are  in  the  pof- 
feflion  of  the  other.  It  is  founded  on  the  fame  principles, 
and  will  form  an  excellent  introduction  to  the  ftudy  of  the 
more  learned  works. 

Elements  of  Chemijlry.     By  J.  Murray,  LeBurer.on  Che' 
miflry.  Materia  Medica,    and  Pharmacy.      2  vols.    8vo. 
Edinburgh  1801. 
THIS  work  will  be  found  very  ufcfnl  to  the  chemical  ftu- 

dent,     The  author  has  given  a  correct  view  of  the  prefent 
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ftdte  of  the  fcicnce  of  chemlftry,  and  bedowed  a  proper  de- 
gree of  attention  on  the  pra<S:\ical  fafts  and  applications,  which 
j'erve  to  illiiflrate  and  eftablifh  its  general  principles. 

A  Stat'tjlical  Account  of  the  Population  and  Cultivation,  Pro- 
duce and  Confumption  of  England  and  IVales,  compiledfrom 
the  Accounts  laid  before  the  Houfe  of  Commons  and  the  Re- 
ports of  the  Board  of  Agriculture ;  together  luith  Obferva- 
iioTis  thereupon,  and  Hints  for  the  Prevention  of  a  future 
Scarcifj.  JBy  BENJAMIN  PiTTS  Capper.  8vo.  Kearf- 
ley.  1801. 

THE  title  of  the  prefent  work  very  well  defcribes  its  na- 
ture, and  renders  it  unneceflary  for  us  to  fay  any  thing  re- 
fpe6ling  it,  further  than  that  it  is  an  interelling  little  work. 
The  following  fummary  is  extracted  from  it : 
The  total  number  of  population  appears  to  be  -  9,500,000 
Number  of  inhabitants  in  the  capital        -         -      715,002 
Number  of  parifhes,  churches,  and  chapels 
in  England         -         10,500 

in  Wales  -  i,ioo  ii,5oo 

Number  employed  in  agriculture  -  -       I3737j675 

Number  as  tradefmen  ^  Wales,       -      55j887  7    »  q  <    Qp 
and  mechanics    -     I  England       1,840,598  \     ^  9  j4  5 
Number  of  families  -  _  _         _       1,917,232 

Number  of  perfons  to  each  family         -         -  4^- 

Number  of  houfes  inhabited        -         -         -       1,598,278 
Number  of  perfons  to  each  inhabited  houfe  5-i 

Number  of  houfes  uninhabited     -         -         -  58,962 

So  that  there  appear  buildings  fufficient    to 

contain  perfons  -  _  .  430,18" 

But  by  making  an  allowance  of  45,000  houfes, 
that  we  may  fuppofe  will  be  occupied  by 
250,000  perfons,  when  the  army  and  navy 
are  reduced  to  a  peace  ellablifliment,  the 
number  of  uninhabited  houfes  will  then 
remain         -  >         «         -         »         _  13,962 

The  number  of  marriages  appear  to  be  an- 
nually -  -  -  -         1  in  134 

We  underftand  that  Dr.  Gruber  is  at  prefent  engaged  in 
tranflating  C.  Guyton's  traft  on  the  means  of  dls-infecling 
the  air,  preventing  contagion,  and  checking  its  progrefsj 
which  will  appear  in  a  few  days. 
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XXXIV.  Proceedings  of  Learned  Societ'iei* 

ROYAL   SOCIETY  OF  LONDON. 


HURSDAY,  February-  25.  A  letter  from  Mr.  Schroter, 
of  Lilieiithal,  refpe6ling  the  planet  Ceres  Ferdinandea,  in- 
formed the  Society  that  he  had  obfervcd  a  nebulofity  round 
the  new  planet  fomewhat  refembling  that  of  a  comet : 
the  diameter  of  the  true  difc  being  I'S''',  and  that  of  the 
nebula  3'6";  but  the  diftiniilion  was  not  always  equally  ob- 
fervable.  Mr.  Schroter  confiders  this  body  as  of  a  hybrid 
nature,  or  a  medium  between  a  planet  and  a  comet ;  but  he 
imagines  the  apparent  nebulofitv  to  be  owing  to  aii  atmo- 
fphere,  and  that,  according  to  the  different  iLates  of  this  at- 
mofphere,  the  light  reflected  from  the  planet  is  either  white, 
blueifli,  or  reddim. 

A  table  of  obl'ervations  of  the  fame  planet  was  alfo  com- 
municated by  Mr.  Mechain,  through  Sir  Henry  Englefield. 

In  the  meetings  of  the  25th  of  February,  4th  and  nth  of 
March,  a  paper  which  has  been  expelled  for  fome  time  oc- 
cupied the  attention  of  the  Society ;  namely,  Mr.  Howard's, 
on  the  analyfis  of  flones  that  have  fallen  from  the  clouds. 

Mr.  Howard  begins  with  a  hiftorical  detail  of  the  various 
relations  of  this  kind  which  are  found  on  record,  and  par- 
ticularly refers  to  the  eflays  of  Mr.  King  and  profeffor 
Chladni,  and  to  various  authors  quoted  by  them.  But  the 
firft  inftances  with  which  chcmiftry  has  interfered  are  thofe 
of  a  Itone  prcfentcd  to  the  French  Academy  by  the  abbe 
Bachelay  in  1768;  and  another  examined  afterwards  by  pro- 
feiTor  Barthold.  The  ftones  from  Sienna  in  1794  ;  the  large 
flone  of  56  lbs.  weight  which  fell  in  Yorkfhire  in  1795,  and 
was  exhibited  foon  after  in  London;  and  thefubftances  which 
fell  at  Benares  in  1798,  are  the  immediate  fubjecls  of  Mr. 
Howard's  inveftigation.  All  thefe  agree  in  the  general  ap- 
pearance of  an  alh-gray  ftony  fubflance,  mixed  with  fpangles 
of  pyrites  and  of  native  iron,  and  externally  of  a  dark  colour, 
covered  with  a  femi-vitriiied  and  bliftered  crufl.  The  abbe 
Bachelay's  was  fuppofed  to  contain  8!  fulphur,  '^6  iron,  and 
554-  earth  ;  and  fome  of  the  others  were  found  to  confilt  of 
limilar  ingredients.  The  ftone  which  fell  near  Mr.  Topham's 
houfe  in  Yorkfliire,  penetrated  twelve  inches  deep  into  the 
earth,  and  fix  more  into  a  chalk  rock  :  its  fall  was  accom- 
panied with  noifes  like  a  difcharge  of  artillery.  A  very  par- 
ticular and  perfe6lly  authenticated  account  is  given,  in  the 
words  of  Mr.  Williams,  of  I'everal  fubtlances  which  fell  about 
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twelve  miles  from  Benares,  and  penetrated  fome  inches  into 
the  earth  in  feveral  fpota  within  the  diftance  of  lOO  yards  j 
their  fall  being  accompanied  by  a  very  vivid  light. 

Mr.  Howard  proceeds  to  mention  another  Ipecimen  from 
the  Mufaeum  Bnrnianum,  now  in  the  pofleffion  of  Mr.  Gre- 
ville,  faid  to  have  fallen  in  Bohemia,  which  agrees  with  tj;^- 
red  in  its  chara6lers.  A  niincralogical  defcription  of  thefc 
Itones  by  the  Count  de  Bournon  is  fubjoined.  They  appear 
tp  cunfiil  principally  of  lubltances  of  four  kind?,  hclides  the 
dark  cruft  which  furrounds  them  :  the  firft  of  thefe  fubftances 
is  in  the  form  of  dark  grains,  of  a  conchoidal  fracture,  from 
the  fize  of  a  pin's  headio  that  of  a  pea;  the  iecond  is  a  kind 
of  pyrites,  the  third  is  metallic  iron,  and  the  fourth  a  gray 
earth V  fubftance,  ferving  as  a  cement  to  the  red:.  The  pro- 
portions of  thele  fubfiances  appear  to  ditier  in  fome  nieaiurc 
in  the  different  fpeciuicns,  ilie  iron  abounuing  niofi  in  the 
fpccimens  from  Yorkfliire  and  from  Bohemia.  Mr.  Howard 
has  afcertained,  by  a  chemical  analyfis,  thai  Clica,  iron,  mag- 
ncfia,  fulphur,  and  nickel,  are  contained  in  the  different  parts 
of  thefe  fubftances.  The  globular  bodies  and  the  cementing 
earth  each  contained  about  50  filcx,  15  magnefia,  34  iron, 
and  2'-  nickel. 

From  150  grains  of  the  earihv  part  of  the  ftone  from  Si-- 
enna,  Mr.  Howard  obtained  about  70  fdica,  34  magnefia, 
52  oxide  of  iron,  and  3  oxide  of  nickel ;  the  contents  of  the 
fpecimens  from  Yorkfliire  and  from  Bohemia  were  not  ma- 
terially different.  Mr.  Howard  proceeds  to  inquire  into  the 
caufes  of  the  difference  in  the  refults  of  his  analyfis  and  thofe 
of  the  foreign  chemifts,  with  refpect  to  the  fpecies  of  the 
earths.  After  having  fliown  the  ftriking  analogy  between 
thefe  fubftances,  and  their  total  diffimilaritv  to  other  mineral 
produces,  Mr.  Howard  examines  into  the  form  and  contents 
of  various  fpecimens  of  native  iron:  oolerving  that  Mr.  Prouft 
deteeled  nickel  in  a  large  mafs  of  native  iron  found  in  South 
America ;  Mr.  Hov/ard  difcovers  a  portion  of  the  fame  metal 
in  every  fpecimen  that  he  has  examined  from  different  part? 
of  the  world,  A  defcription  of  thefe  fpecimens  by  the  Count 
de  Bournon  is  inferted,  and  the  large  mafs  difcovered  by  pro- 
fcffor  Pallas  in  Siberia,  is  particularly  deicribed.  It  is  found 
to  contain  detached  maffes  of  femi-tranfi^arent  fubitances  ccn- 
liderablv  refcmblingfonieof  the  conftituent  pans  of  the  itones 
from  Benares.  Mr.  Howard  does  not  give  a  decided  opinion 
refpecling  the  origin  of  all  thefe  fubitances ;  he  only  obferves 
that  they  agree  in  feveral  remarkable  properties,  diflinguifh- 
ing  them  from  all  other  bodies,  that  they  all  appear,  from 
well  authenticated  accounts,  to  have  fallen  on  the  earih,  at- 
tended 
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tended  in  nioft  inftances  by  meteors  or  lightning,  andthat  it 
is  reniarkabie  that  the  native  iron  in  all  tlie  (tones  contains 
nickel  as  veil  as  the  other  native  irons. 

A  letter  was  alfo  read  on  the  nth  of  March  from  ]\Ir.  Von 
Zach,  confirming  Mr.  Schroter's  obfervation  of  the  change- 
able lit^ht  of  the  planet  Ceres,  which  Mr.  Von  Zach. had  at 
fTrll  atrribnted  to  the  hazincfs  of  our  own  atmofphere,  until 
he  found  that  MM.  Gibers  and  Schroter  were  agreed  in  de- 
riving it  frn.ii  a  real  change  in  the  light  reflected. 

On  the  J  8th,  an  appendix  to  Mr.  Chenevix's  paper  on  oxy- 
ninria'.cj  and  hvperoxv muriates  was  readj  and, 

On  t!.'  25th,  a  paper  on  corundum,  by  Count  Bournon, 
was  begun ;  but  it  will  take  another  night's  reading  to  finifh 
it.  The  Count  ciaflcs  alo'.ig  with  corundum  all  the  varieties 
oftherulay,  fapph:re,  anicthyft,  emerald,  &c.  which,  from 
their  peculiar  hardnefs,  are  clafled  by  jewellers  as  oriental.    ' 

F;iENCH   NATIONAL   INSTITUTE. 

S.omc  very  intereltin.a;  papers  were  read  in  the  late  fittings, 
particularly  a  verv  learned  dilTertation  on  the  flrnclure  of 
primitive  mountains,  and  of  that  of  a  part  of  the  Pyrenees; 
a  memoir,  no  jcfs  important,  on  the  theory  of  the  moon  ;  and 
a  defcription  ';f  fome  new  experiments  by  C.  Coulomb,  to 
prove  that  all  botiies  are  fufceptibk  of  being  attraftcd  by  the 
mignet.  In  the  fitting  of  March  17th,  C.  Gerard,  engineer 
of  bridges  and  caufewavs,  read  a  continuation  of  his  very 
learned  diil-'rtatiun  on  the  pyramids  of  Ghize  and  Saccara."- 
Chef  de  brigade  Grobert  read  a  memoir  on  wheels  with  co- 
nical fellies,  as  vilcd  in  England;  and  announced  an  extenfive 
work  on  carriages  of  all  kinds.  Count  de  Dieih  was  prefent 
at  this  fitting. 

SOCIETY   OF   FELIX   MERITIS,   AMSTERDAM. 

The  department  of  defign  in  this  Society,  in  the  meeting 
of  October  5,  1801,  propoled  the  following  prize  fubje6ts  : 

J  ft,  A  golden  medal,  of  14  ducats  value,  for  the  beft  hif- 
torical  painting  of  Abraham  entertaining  the  angels  :  Ge- 
nefis,  xviii.   10 — 12. 

2d,  A  medal,  of  the  fame  value,  for  the  beft  landfcape  iu 
the  Netherlands. 

The  paintings  to  remain  the  properly  of  the  artifts. 

The  pieces  mult  be  tranfmitted  to  the  Society  before  the 
ifl:  of  Aiiguft  1802.  The  paintings  muft  be  accompanied 
with  a  device,  and  be  tent,  carriage  paid,  to  the  prefident  of 
the  department  of  defign,  C.  I.  C.  Linckers,  at  Amfterdam,» 
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XXXV.  Intelligence  and  Mlfal/jncOiis  Articles. 

VACCINE  INOCULATION. 


N  our  laft  we  mentioned  that  Dr.  Sacco,  of  Milan,  hnd 
fent  to  Dr.  Fearfon  cow-pock  niaticr  taken  from  the  Mi- 
lanefe  cows.  In  a  work  publiflicd  hv  Dr.  Sacco,  in  Itahan, 
entitled,  Pra6lical  01)fervations  cm  the  Ufc  of  the  Cow-pock, 
as  a  Prefervative  againft  the  Small -pox^  he  gives  the  f(-)l]ow- 
insr  account  of  the  manner  in  which  he  procured  the  pus  for 
inoculation,  and  alfo  a  reprcTentation  of  a  cow's  udder  in- 
fected with  the  maladv.   (Sec  I'late  VI.) 

'*  For  fome  time  I  had  been  extreniclv  dcfirous  to  repeat 
the  experiments  of  Jcnner,  and  for  this  purpoie  made  diligent 
fearch  to  difcover  the  cow^-pox  in  Lombardy,  it  being  ex- 
tremely difficult,  efpecially  in  the  prefent  circumflances,  to 
obtain  the  pus  from  England.  A  fortunate  combination  of 
circumftances,  by  which  it  became  necetfarv  tor  me  to  go  to 
the  large  town  of  Varefe,  in  the  betrinning  of  autumn,  pro- 
cured me  an  opportunity  of  examining  a  number  of  coms  on 
their  way  from  Switi.'erlaiid  to  the  fair  of  Lugano  ;  and  by 
this  means  I  had  a  favourable  opportunity  to  make  fuch  re- 
fearches  as  might  difcover  in  fome  one  of  thtm  the  cow-pox. 
It  was  on  this  occafion^  that,  converfiug  with  fome  dealers  in 
cattle,  and  countrvmen  who  had  large  dairies  in  Lower 
Lombardy,  I  learnt  that  the  cows  among  us  arc  fnbjeft  to 
the  cow-pcx.  In  this  inquiry]  took' care  to  propolc  my 
queftions  in  fuch  a  manner  as  to  prevent  the  nlk  of  being 
impofed  upon.  A  farmer  of  Cremona,  \\ho  had  bought  forty 
cows  in  Switzerland,  and  had  driven  them  from  thence  as 
far  as  Varefe,  afTured  iv.e  that  almolt  ail  of  them  had  been 
fucceffively  attacked  \\  ith  jmftules  on  the  extremity  of  their 
nipples,  and  fome  of  thefe  were  now  converted  into  incrulta- 
tions.  I  vifited  the  cows,  and  had  an  opportunity  of  verify- 
ing his  allertions.  1  picked  oft'  fome  of  thefe  incrufiaiions 
vith  an  intention  of  applying  them  in  fomentation,  if,  per- 
chance, I  could  not  procr.re  the  true  pus  for  inoculation. 
The  fame  farmer  promifed  me  an  opportunity  of  feeing  this 
difeafe  with  my  own  eyes,  and  for  this  purpofe  conducted 
me  to  a  neighbouring  meadow,  in  which  we  found  a  herd 
of  cows  belongins:  to  a  friend  of  his.  We  examined  thefe 
cows,  and  difcovered  on  two  of  them  difi'erent  red  fpots, 
whicli  the  farmer  aOured  me  was  the  firlt  ftao;e  of  the  difeafe : 
no  other  fympicm  appeared  on  the  cows,  but  a  flight  degree 
of  dejeftion.     He  airured  me  that  this  was  the  very  difeafe 
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1  was  in  queft  of,  and  that,  in  the  courfe  of  two  days,  the 
puftiiles  would  unfold  themlelvcs.      At  diis   vifit  which  I 
"made  to  the  cows,  there  was  prcfent  a  dealer  in  the  Grifons 
cows,  who  fullv  confirmed  the  truth  of  thefe  alfertions.     He 
alio  added,  that  in  his  country  he  had  feen  the  cows  afflicted 
with  a  fimilar  eruption  on  their  du^s,  and  to  remove  the  in- 
crultations  it  was  common  to  anoint  them  with  boiled  oil 
ufed  for  varnifli :  and  ihat  by  this  means  they  fell  off  in  the 
courfe  of  two  or  three  days.     Early  next  morning  1  went 
again  to  fee  the  cows,  examined  them  anew,  and  found  on 
one  of  them  four  red  fpots  already  tumid  and  raifed  into  puf- 
tules;  three  of  thefe  were  fprcad  over  the  nipples,  and  the 
fourth  lav  in  the  middle  of  the  dugs.     Tiie  other  cow  had 
fix  puftules;  two  on  the  nipples,  and  the  rert  fcattcred  above 
them.     Thele  were  larger  than  thofe  of  the  firrt  cow,  and 
around  them  appeared  a  flight  red  circle.     Apparentlv  thefe 
puftules  occafioned  much  pain  to  the  cows;  for,  on  my  ap- 
proaching to  examine    them   more  minutely,    thev   would 
fcarcely  permit  me  to  touch  them  for  one  moment.     Al- 
though the  pullules  were  already  large  and  prominent,  they 
did  not  yet  appear  to  me  fufficiently  mature  to  yield  the  matter 
I  wanted-    As  the  cows  were  that  day  to  go  forward  on  their 
way  to  Milan,  I  found  myfelf  under  the  neceffity  of  follow- 
ing them  to  their  firft  halting-place,  in  order  to  examine 
them  again   next   day.     I  walked  out  at   an   early  hour  to 
the  meadow  where  they    were  at  pafture.     I  examined  the 
pullules,  which  appeared  to  me  to  be  now  arrived  at  maturi- 
ty.    They  were  lucid,  and  of  a  pale  red  colour,  with  a  brown 
fpot  in  the  middle  more  depreffcd  ;   and  I  thought  this  a  fa- 
vourable moment  to  colleiSl  the  matter,  which,  through  the 
afliftance  of  the  herdl'men.  I  was  eafily  enabled  to  do  by  re- 
peatedly foaking  a  thread  in  it.     Although  I  faw  no  reafon 
to  doubt  that  this  was  the  true  cow-pox,  yet,   this  beino^  the 
flrft  time  I  had  ever  feen  it,  I  began  to  fufpeft  that  the  puf- 
tules  might  be  of  that  kind  which  Jenner  calls  the  fpurions 
cow-pox  :  I  determined,    therefore,  to  decide  the  matter  bv 
experiment.      A   confiderable   number  of  experiments,   all 
uniform   in  their  fymptoms  and  progrefs,  and  alwavs  con- 
flant  in  their  refults,  put  the  matter  beyond  doubt,  and  o-ave 
me   full  conviction  that  this  was  the  true  cow-pox.     Such 
and  fo  many  are  the  obftacles  to  be  overcome  on  the  intro- 
dutlion  of  any  innovation,  however  falutary,  that  I  for  fome 
time  defpaired  of  being  able  to  induce  any  one  to  fubmit  to 
inoculation  with  the   matter  I  had  colledled.     In  fine,  after 
many  fruitlefs  perfuafionEj,  I  fucceeded  in  my  defign :  the 
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fucccfs  which  attended  the  firft  inoculations  encouraged  others 
to  fubmit  to  the  fame  proccfs." 

Dr.  S;icco  then  proceeds  to  detail  three  hundred  cafes,  in 
which  he  applied  the  pus  he  had  obtained  in  the  manner 
dcfcribed  above.  Thele  cafes  were  attended  with  various 
circuniltances ;  but  the  inoculation  fucceeded  to  produce  the 
cow-pox  in  all  of  them;  and  in  a  conliderable  number  the 
inoculation  for  the  fmali-pox  was  atterwards  applied,  but 
without  any  efFeft. 

ELECTRICITY  AND   LIGHT. 

The  following  hint  for  cle6tric  experiments  is  communi- 
cated bv  a  perfon  who  has  not  a  room  fitttd  up  properly  for 
making  fuch  nice  experiments  hiuifelf : 

The  eUdric  matter  being  fuppofed  bv  fome  philofophers 
lo  he  the  fame  as  the  ether  mentioned  by  Newton,  which 
he  imagined  couftantly  to  rcfide  near  the  furface  of  all  bodies, 
I  wiih  to  have  the  following  experiments  made  by  fome  of 
vour  readers,  and  the  refults  conmiunicated  to  the  public 
by  your  Magazine. 

Let  fmall  wire  bars  be  eleftrified  pofit'ivcly  and  ncgatlvtlyj 
as  it  is  called,  and  placed  in  a  convenient  fituation,  fo  that 
ravs  of  light  may  pafs  verv  near  them,  and  obferve  whether 
any  dificrcnce  is  produced  either  in  the  refe5l'ion  or  infietlion 
of  the  rays  when  the  bars  are  elcftriHcd ;  and  what  that  dif- 
ference, if  any,  is.  Thefe  experiments  may  perhaps^  give 
fome  inlight  into  the  two  fiates  of  electricity,  and  int(jrm  us 
whether  the  pofitive  is  a  condenfai  Hate,  anil  the  negative  a 
rarefcd  ftate,  of  the  ele6lric  matter.  . 

ASTRONOMY. 

The  aftrolorrers  alarmed  Europe  in  T186  by  announcing 
a  coujundion  of  all  the  planets,  which  was  to  occafion  ex- 
traordinary ravage.  I  have  fpokan  of  this  in  the  preface  to  my 
Aftrjnomy:  but,  being  defirous  to  know  whether  this  rare  and 
jfinoular  phsenomenon  really  took  place  that  year,  C.  Flau- 
guergues,  alTociate  ot  the  Inltitute,  a  zealous  aftronomer,  un- 
dertook to  make  the  neceilary  calculations,  and  found,  indeed, 
that  on  the  15th  of  September  1186  all  the  planets  were 
compreljcnded  between  6  figns,  and  6  figns  10  degrees  of 
longitude.  This  is  not  exactly  a  conjunction,  but  many 
thoufands  of  years  perhaps  muft  elapfe  before  there  will  be 
fuch  an  approximation  towards  a  conjun6tion. 

De  Lalande. 

The  ninth  planet,  difcovered  by  Piazzi,  affords  occupation, 

and 


Trofejfor  Volta. — Jcoujiks.  187 

and  with  great  reafon,  to  aftronojiiers.  C.  Eurckhardt  has 
calculaied  tl)e  derangements  which  Jupiter  may  occaf.on  to 
it,  and  has  thence  deduced  a  new  dcternjination  of  the  orbit. 
The  mean  diftance,  2'y6'j'j  ;  eccentricity,  0'079i ;  incHna- 
tion^o"  37'' 4";  epoch  1801,  2' l/""  19' 2";  apheHon,  ro' 26^ 
8^  4.3";  the  node,  3^  21''  5'  46";  revolution,  1681-51  days. 

On  the  8th  Veniofe  (Feb.  27),  at  13''  59'  15"  mean  time, 
Lerran9ois  and  Eurckhardt  determined  exadly  its  right 
afcenfion,  186    58'  44",  and  its  declination  15°  15'  ^^". 

As  we  have  been  nearly  a  month  without  being  able  to 
obierve  it,  I  have  fent  to  all  the  Fren^'h  alironomers  who 
refide  in  the  fouth,  the  pofitions  necefl'ary  for  finding  it.  It 
appears  now  as  a  ftar  of  the  feventh  magnitucie. 

Ds  Lalande,. 

PROFESSOR  VOLTA. 

In  a  letter  which  we  have  received  from  profeflbr  Piftet, 
of  Geneva,  we  are  informed  that,  befides  the  golden  medal 
voted  to  profeflTor  Volta  by  the  National  Inilitute,  the  French 
government  has  rewarded  him  for  his  difcovery  rei'pc(5tmg 
galvanifm  with  a  prefent  of  6000  francs.  A  tew  days  after 
his  arrival  at  Lvons,  he  received  the  following  letter  from 
the  minifier  of  the  interior: 

*'  The  French  government,  citizen  profelTor,  has  granted 
to  you  a  prefent  of  6000  francs  (250 1.  fterling).  It  has 
thought  this  mark  of  eftcem  due  to  the  illuftrinus  philofopher 
who,  afier  enriching  fcience  with  ufeful  truths  for  twenty- 
five  years,  has  come  to  depofit  in  the  Inflitule  the  fecvet  ot 
nature  and  of  the  efiefts  of  galvanifm.  I  am  happy  in  being 
the  orfjan  of  crovernment  to  a  man  whom  tefttenl,  and  for 
whom  I  have  long  entertained  an  afieclion.  1  beg  you  to 
accept  the  frienddiip  of  the  confuls.     I  falule  you  cordially. 

"  (Signed)         Chaptal.'* 

ACOUSTICS. 

A  commiflion  appointed  by  the  French  minliler  of  the  in- 
terior, and  confiding  ot  C.  LacepedCj  Pronv,  Charles,  GolTu, 
and  Martini,  have  given  in  a  report  refpeiiiino;  an  invention, 
bv  C.  Moniu,  of  an  inftrunjent  which  the  commiliioners  fay 
may  be  caWed  a.  Jhno-77iet re.  Two  of  thefe  inltruments  were 
fubjefted  to  their  examination,  one  of  them  fimple,  and 
the  other  compound,  in  all  its  parts.  They  were  both  examin- 
ed with  great  niinutenefs,  and  ieemed  to  be  the  produ<Slion  of 
great  fkill  and  inventive  oenius.  The  name  given  to  this  in- 
Itrument  by  the  commiffioners  fuffitientiy  indicates  the  object 
of  it :  Jor.o-nu'trej  a    meafurer  of  found.     The   coainuflion, 

both' 
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both  for  the  benefit  of  mnfic  and  of  the  arts  in  general,  have 
judged  it  proper  that  the  Freiic-h  governuient  fliould  purchafe 
It  at  the  price  of  12,000  francs  (500I.  fterhng). 

THE    FINE   ARTS. 

The  firft  numl>er  of  Tifclibein's  Graphic  Illuftrations  of 
Homer,  a  work  iong  expected,  has  now  appeared.  This  ce- 
lebrated entrriver,  no  lefs  di(tinguilhed  by  his  talents  as  an 
artirt  tnan  by  his  claflical  tatte,  having  become  an  early 
admirer  of  the  poetical  b:^aiities  of  the  Iliad  and  Odylley, 
refolved  to  examine  ail  thofe  remains  of  anti(]uity  which 
have  any  relation  to  the  poems  of  Homer,  and,  in  order  to 
give  to  hi?  countrymen  who  had  no  opportunity  of  feeing 
thofe  niafter-picces  of  art  thcmfelves,  at  lead  fome  idea  of 
them,  to  make  a  colleAion  of  accurate  drawings  from  the 
oriiiinal?,  and  then  to  engrave  and  piiblifli  them.  A  re- 
fidence  of  ten  years  in  Italy,  to  which  he  was  invited  by  his 
Neapolitan  majeitv  to  be  dircftor  of  the  academy  of  paint- 
ins  at  Naples,  and  the  acquaintance  which  he  there  formed 
with  thofe  great  patrons  and  promoters  of  the  arts,  Italinlky 
and  Sir  William  Hamilton,  procured  him  a  connection  with 
the  firft  artilts  of  Europe:  by  which  means  accefs  was  opened 
for  him  to  objeols  in  diticrcnt  countries,  and  he  was  thvis 
enabled  to  carry  his  long-prnjeclicd  plan  into  execution,  not- 
withftanding  the  muhij)lied  roprcfentations  which  were  made 
to  him  refpecting  the  difficulties  to  be  encountered  in  fuch 
an  undertaking.  Tifchbein  began  his  work,  on  which  he 
incelTantly  laboured  for  feveral  years,  with  uncommon  zeal, 
patience,  and  aJliduitv,  and  at  a  very  confiderable  expenfe. 
In  this  manner  he  formed  a  valuable  feries  of  drawings, 
relating  to,  and  illuftrative  of,  the  poems  of  Homer ;  and 
they  no  doubt  would  have  been  Ions  ago  published,  had  he 
not  been  interrupted  in  his  peaceful  occupation  by  the  tu- 
mult of  arms,  and  obliged,  in  confequenee  of  the  takino-  of 
Naples  by  the  French,  10  abandon  italv.  ty  making  great 
facnfiees,  both  in  re-iard  to  labour  and  monev,  he  carried  off 
in  fafety  his  valuable  treafure,  among  which  was  one  of  the 
fjrft  mafter-pieces  of  Raphael,  a  painting  of  St.  John  ;  to- 
uether  with  his  drawings  for  Homer,  and  fuch  of  the  plates 
as  \**c''e  already  cnirnve.l.  In  the  conrfe  of  his  pafl'age  bv 
lea,  from  Naples  to  Leiihorn,  a  paflagc  which  carried  him 
pa(t  feveral  of  ihofe  ivlands  celet)rated  in  fabulous  hiftory,  he 
experienced  a  violent  (torm  in  the  very  place  where  the  draw- 
ings of  Leonardo  da  V  inci,  and  thofe  of  Michael  Angelo 
which  he  had  executed  for  Dante,  were  formerly  loll ;  and 
the  (hip'jbeing  unable  to  weather  the  flurni,  was  driven  on  the 

fhores 
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(hores  of  Corfica,  and  wrecked.  Tifcbbein's  good  fortune, 
however,  Hill  attenJed  him,  and  the  dra\vino:s  were  faved. 
Retarded  by  Tuch  impediments  thrown  in  his  way  by  the 
waves  of  the  fea,  or  the  arms  of  the  enemy,  he  was  feven  long 
months  in  reaching  Calfel,  where  he  left  his  valuable  collec- 
tion under  the  care  of  his  brother,  and  repaired  to  Gottingen, 
to  make  arranjrements  for  the  publication  of  his  work,  under 
the  infpe6lion  and  with  the  affiftance  of  the  celebrated  pro- 
feflbr  Heyne,  with  whom  he  had  already  correfponded,  and 
invited  to  take  a  ihare  in  this  important  undertaking. 

The  German  text  of  this  work  is  from  the  pen  of  Heyne; 
and  Villers,  author  of  a  Commentary  on  the  Philofophy  of 
Kant,  gives  a  French  tranflation  of  it.  Each  number  con- 
tains fix  plates,  and  the  whole  when  complete  will  form  two 
volumes  folio;  one  for  the  Iliad,  and  the  other  for  the 
OdyiTev.  The  numbers  are  to  be  publiflied  in  fuch  a  man- 
ner, that  one  relating  to  the  Iliad  and  another  to  the  Odyfiey 
will  appear  alternatelv.  The  firft  number  contains  a  fuperb 
head  of  Homer,  utter  the  Farnefian  buft;  Homer  inrtru6led 
by  the  Mufes,  after  a  cameo;  the  apotheofis  of  Homer,  from 
a  filver  cup ;  the  rape  of  Helen,  from  a  farcophagus ;  the 
heads  of  the  feven  principal  heroes,  from  fc\'en  antique  bufts ; 
and  the  body  of  Aniilochus  placed  on  a  car  by  Nellor,  from. 
a  bas-relief  in  white  marble. 

MEASURING     A    DEGREE    OF    THE     MERIDIAN    IN 
LAPLAND. 

The  following  extract  of  a  letter  on  this  fubjeft  from  M. 
Melanderhielm,  perpetual  fecretary  of  the  Academv  of 
Sciences  of  Stockholm,  to  C.  Delambre,  member  of  the 
French  National  Inllitute,  dated  October  9th  and  December 
22d,  will  (liow  what  progrefs  has  been  made  in  this  opera- 
tion. 

"  The  three  packages  arrived  f\fe  three  days  ago.  I  have 
received  the  circle,  the  double  metre  with  the  toiie,  and  the 
books.  The  whole  were  in  good  condition,  and  had  fuf- 
tained  no  damage  by  the  way. 

"Since  thefe  articles  arrived,  Meffrs.  Svanberg,  Ofverbora 
and  myfelf  have  been  employed  in  examining  all  the  parts 
of  the  circle,  and  comparing  it  with  the  complete  defcription 
which  you  had  the  kindncfs  to  communicate  to  me.  We 
have  thus  obtained  a  pwfecl  knowledge  of  the  mecha- 
nifm  of  the  inftrument,  the  ufe  of  all  its  parts,  and  the 
method  of  making  obfervations.  As  the  profpeft  from  the 
houfe  where  I  refide  is  confined,  I  fliall  caule  the  circle  to  be 
4  traufported 
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tranfported  to  t'.ie  obfcrvatory  of  the  ncadcniy,  where  1  hope 
we  ihall  be  able  to  make  all  the  obfervations  neceflary  to 
■prove  it,  and  to  acquire  the  habit  of  ufuig  it  before  it  is  con- 
vevcd  to  'Jornca. 

"The  double  metre,  the  toife,  and  the  volumes,  which  the 
Inftitutc  prefenied  to  our  academy,  were  alfo  in  good  eondi- 
lion,  and  I  beij  von  will  prefent  molt  refpcctful  thanks  to  the 
Iiiftitute  both  on  the  part  of  the  Academy  of  Sciences  and 
on  niv  own. 

"  In  regard  to  the  mc;?fnrement  in  Lapland,  T  fliall  give 
Tou  an  account  of  evety  thing  hitherto  done,  Mellrs. 
Svanbero;  and  Ofxerbom  had  no  need  of  afiiftants  during  the 
tirft  journey  which  thev  made  this  year  to  examine  the  coun- 
trv  ;  but  at  prefent,  when  the  objet^i  is  to  meafure  the  bafe 
and  the  angles,  they  will  have  occalion  for  two  able  and  ex- 
-pert  ones. 

'•'  In  this  rcfpeft  T  have  found  everv  thing  I  could  defire. 
The  firft  is  M.  flolmquift,  mathematical  alhftant  at  Upfal, 
where  he  has  laboured  fur  fcveral  years  in  the  obfervatory ; 
;the  other  is  M.  Paluder,  teaclier  of  mathematics  in  the 
univcrfitv  of  Abo,  in  Finland.  Tiiey  are  both  well  acquainted 
-v-ith  the  mathematics  and  afironomy,  and  animated  with  the 
ttrongeft  zeal  for  the  fucccfs  of  the  expedition. 

"  MeflTrs.  Svanberg  and  Ofvcrbom  returned  hither  in  the 
be>2;inningof  Ov5lober,thcir  firft  journey  having  been  attended 
with  complete  fuccefs.  The  only  thing  wanting,  in  my  opi- 
nion, is,  that,  notwithftanding  the  ftrided  fearch,  they  were 
•not  able  to  find  the  northern  point  of  the  bafe  of  1736.  The 
vvncertainty  in  rcoard  to  this  point  is  about  two  toifes.  I 
confider  this  difference  as  a  great  defecrt^as  I  wiihed,  above  all 
things,  to  have  exadly  the  fame  bafe,  to  render  our  verifica- 
tion "more  certain  and  conclufive.  They  have  found  all  the 
other  ftations  and  points  of  the  meafuremeut  of  the  above 
■period.  What  thev  have  done  befides  may  be  reduced  to 
the  following  articles:  they  have  ereded  all  the  fignals  ne- 
ceffary  for  continuing  the  arc,  which  will  extend  to  Jat.  67° 
08  36',  almolt  30  beyond  that  of  1736.  They  have  alfo 
given  a  peculiar  eonftrudion  to  the  fignals,  that  they  may  be 
•exadlly  fure  of  the  point  obfcrved.  I  have  fent  you  the  figure 
and  defcription  of  thefe  fignals.  They  have  caufcd  two  new 
obfervatories  to  be  built  aX  the  extremities  of  the  arc,  with 
huts  to  ferve  as  lodging-places  during  the  time  of  obferva- 
tion.  But  all  their'refearches  to  find  ground  proper  for  a 
fecond  bafe  have  been  fruiilefs.  We  muft  be  contented  with 
xaeaiuriug  twice  the  fame  bafe  as  in  i73*5« 

"In 
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*'  In  rcfjard  to  the  degree  of  longlrude,  thev  have  foiuid 
four  proper  flations  on  each  ilde  of  the  bale,  but  it  has  not 
been  poiiible  to  extend  it  ifinther.  We  ihall  therefore  have 
but  a  degree  at  molt,  which  in  this  latitude  makes  no  more 
than  about  five  or  fix  French  leagues. 

*'  M.  Ofverbom  has  made  fruitlefs  attempts  to  find  the  in- 
termediate Itations  which  divided  into  two  parts  fome  tri- 
angles a  little  too  oblique,  and  which  are  exaAIy  the  fame 
as  thofe  pointed  out  in  vour  letter.  I  fuppofe  that  the  allro- 
nomcrs  of  1736  did  every  thing  in  their  powec  to  have  their 
triangles  as  convenient  as  poUil^le.  Like  M.  Ofverbonijthev 
mult  have  found  iniurmountable  obllacles  in  the  mountains 
and  forerts. 

•  "If  no  unexpeftcd  incident  retards  their  journey,  MeflVs. 
Svanberg  and  Ofverbom  expect  to  fet  out  for  Lapland  to- 
wards the  middle  of  January  next.  By  thefe  means  thev  may 
employ  the  months  of  February,  March,  April,  and  even  part 
of  Mav,  in  mealuring  the  bafc  on  the  river  Tornea,  fince  the 
ice  feldom  thaws  in  that  country  before  the  end  of  Mav." 

From  the  conclufion  of  this  letter  it  is  to  be  prelamcd 
that  the  Swedifh  aftronomers  are  now  on  their  way  to  Lap- 
land. To  form  a  jult  idea  of  the  zeal  and  courage  which 
their  enterprife  requires,  n<-)thing  is  necefl'ary  but  to  read  the 
work  publirtied  in  1738  by  Maupertuis  under  the  title  of 
Figure  de  la  Terre  determinee  par  les  Objcr-vatloiis  Jakes  au 
Circle  Polaire;  and  particularly  page  51,  where  an  account 
is  given  of  the  meafurement  of  the  bafc,  begun  on  the  21  (I  of 
December  1736,  and  finiflied  the  27th  of  the  fame  month. 
It  is  here  feen  that  MeiVrs.  Svanberg  and  Ofverbom  propofe 
to  devote  a  much  more  confiderable  lime  to  this  operation, 
in  order  that  no  doubt  may  remain  refpe6tino;  the  correftnefs 
of  it.  The  angles  which  they  mean  to  obferve  at  the  two 
extremities  of  their  bafe,  between  fignals  placed  in  the  very 
fame  points  as  tliofe  of  173''),  will  perhaps  enable  them  to 
find  more  exactly  the  northern  term  of  the  old  bafe.  At  ail 
events,  what  ought  to  lelTen  the  regret  pf  M.  Melanderhielm, 
as  well  as  ours,  is, that  the  triangle  on  this  bafe  was  fituated  iu 
the  manner  molt  f>i\ourable  for  making  the  uiftancc  between 
Avafiva.  and  the  fouthern  term  independent  of  the  fmall 
errors  unavoidable  in  the  meafurement  of  angles.  The  cafe 
is  nearly  the  fame  with  the  fecond  triangle;  fo  that  the 
dillance  between  Avaika  and  Cuituper  may,  like  ihax  of 
Avalka  from  ihe  fouthern  term,  give  refults  as  certain  and 
as  conclufive  as  the  dirccl  con)parilbn  of  the  bafes  of  173^ 
and  i8or. 
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ANTiaUlTIKS. 

The  conqueft  of  Egypt  has  enriched  this  country  wrtn  a 
number  of  antienl  and  rare  monuments ;  fonie  of  them 
very  entire,  and  of  the  higheft  and  moll  undoubted  anti- 
i[uitv.  We  fonie  time  ago  announced  *  that  the  French, 
in  digging  up  the  earth  at  Fort  iLlleve,  near  the  Bogar  of 
Rofctta,  had  difcovered  a  black  granite  containing  inlcrip- 
tions  in  Greek,  in  the  vulgar  language  of  the  time  in  which 
it  was  executed,  and  in  hieroglyphical  characters;  and  which 
infcriptions,  on  an  examination  of  the  Greek  one,  appeared 
all  to  contain  one  decree  ot  the  Egyptian  PrietU  in  honour 
of  Ptolemy  Epiphanes.  We  are  happv  to  announce  that 
colonel  Turner  lately  brought  this  valuable  monument  fafe 
to  England  in  his  majclty's  fliip  Egvpiienne.  It  may  be 
coniidered  as  a  treafure  to  the  learned  of  Europe ;  for,  though 
the  French  had  brought  home  impreffions  taken  from  it  by 
diderent  proceires,  it  is  not  poffible  that  with  lliefe  fo  much 
could  be  effecl;ed  towards  a  complete  tranfiation  as  by  a  view 
of  the  ftone  ilfeif.  The  decree  being  "the  fame  in  all  the 
three  charafters,  it  is  not  an  unreafonable  hope  that  the 
Greek  copy  will  lead  to  a  thorough  underltanding  of  the 
Coptic,  and  both  to  fome  knowledge  of  the  hieroglyphical 
manner  of  writing.  Should  this  be  accompliflied,  what  a 
field  for  refearch  is  opened  !  Upper  Egypt  prefents  to  the 
aftonilhed  traveller  the  fuperb  remains  of  immenfe  palaces 
and  temples  tilled  with  thefe  characters ;  even  the  rocks 
in  fome  places  are  covered  with  them,  and  they  are  found 
throughout  the  country  from  the  mouths  of  the  Nile  to  the 
borders  of  Ethiopia.  Let  us  fuppofe  for  a  moment  we  could 
decypher  and  explain  them,  what  an  intcrcfting  volume 
would  Egypt  unfold  to  the  hiftorian,  the  antiquarian,  and 
philofoplier  !  We  {hould  become  acquainted  with  the  hiftory 
of  tb.e  ilrll  ages,  now  involved  in  impenetrable  darknefs;  we 
iiiould  view  the  facrcd  writings  and  thefe  venerable  monu- 
ments explaining  awav  the  myftical  defcriptions  and  expref- 
lions  of  each  other,  and  lee  the  laboured  hyp')thefis  of  many 
A  learned  man  giving  way  on  all  fides  and  tumbling  into  ruin. 

CHEMISTRY. 

Bv  fome  recent  experiments  of  C.  Thenard  it  appears,  that 
what  has  been  for  ibme  lime  confidered  as  a  peculiar  acid, 
under  the  name  of  the  zoonic,  is  nothing  but  a  peculiar  com- 
bination of  acetous  acid  with  animal  matter. 

Some  of  the  foreiirn  chemiits  have  announced  that  thefup- 
pofed  new  metal,  made  known  fome  time  ago  by  Klaproth 
under  the  name  of  telijiuuvi,  turns  out  to  be  only  regulus  of 
antimori)!. 

■■■'  rinbfophical  Maenzine.  vol.  viii.  p.  94    and  \m\.  \x.  p.  141. 
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XXX  VT.  On  the  Fujion  ofMalUahU  Iron  with  various  Kinds 
of  Glafs ;  being  a  Continuation  of  the  Exa??iination  of 
C.  Clouet's  Procefsfor  making  CaJ^  Steel.  By  David 
MusHET,  Efq.  of  the  Calder  Iron  Works*. 

v^.  CLOUET,  in  his  refults  of  experiments  upon  iron  and 
ftee],  rtates,  that  a  particular  modification  of  iron  is  formed 
by  fufing  malleable  iron  with  glafs;  and  infers,  that  this 
change  is  effected  by  the  combination  of  a  fmall  portion  of 
the  glafs  with  the  metal. 

In  mv  laft  communication  I  had  occafion  to  remark,  that 
the  mixtures  there  fufed  in  contact  with  malleable  iron  en- 
tered into  fufion  a  confiderable  time  before  the  iron.  It  ap- 
peared, therefore,  fufficientlv  obvious  that  a  perfect  glafs  was 
formed  before  any  difpofition  to  fufion  was  indicated  on  the 
part  of  the  iron.  Rcafonino;  in  this  manner,  I  could  diftin- 
guifti  no  difference  of  fituation  betwixt  iron  expofed  in  contact 
with  a  glafs  formed  bv  an  union  of  clay  and  lime,  and  be- 
twixt the  fame  fubftance  expofed  to  fufion  in  contact  with 
window  or  bottle  glafs. 

If  an  alteration  of  quality  is  effected,  and  this  as  being  the 
confequence  of  an  affinity  exerted  upon  the  glafs  by  means 
of  the  iron,  then  it  appeared  probable  that  the  affinity  would 
exert  itfelf  in  both  cafes,  and  be  productive  of  fimi4ar  effects. 
In  ffiort,  lince  the  carbonate  of  lime  had  failed  in  forming 
(teel,  it  was  conceived  that  the  refults  of  the  fame  iron  fufed 
in  contact  with  glafs,  would  be  analogous  to  thofe  obtained 
with  a  mixture  of  iron,  liniQ,  and  clav. 

The  following  experiments  are  felected  from  a  great  variety 
performed  to  afcertain  this  point. 

Exp.  I.  Fragments  of  the  fame  Swedifli  iron  for-  Grains. 
inerly  ufed  -  -  -  -  13I'? 

Bottle  glafs  -  13 12  grains. 

From  this  mixture  was  obtained  a  verv  perfect  fufion, 
accompanied  with  a  denfe,  fmooth-ficinned  button  of 
iron,  which  weighed  -  _  .  1293 


Lofl:  in  fufion     20 

equal  to  7—7  part  of  the  original  weight  of  the  iron.     The 

fracture  of  this  button  pot^eiTed  a  fmall  regular  grain  of  a 
light  blue  colour,  more  refembling  the  original  fracture  of 

*  Communicated  bv  the  Author. 
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the  iron  than  any  formerly  obtained.  One-hairof  the  piece 
drew  eafily  into  (hape,  and  formed  a  folid  handfome  bar. 
This  was  lubjcftcd  to  various  lefts,  in  all  of  which  it  exactly 
refembled  the  produfts  obtained  with  the  clay  and  carbonate 
formerly  defcribcd. 

The  glafs  in  this  experiment,  when  compared  with  a  mafs 
of  the  fame  fufed  per  fe,  was  of  a  darker  green  colour,  poffelTed 
of  an  additional  fhade  of  amber. 

Exp.  II.  The  fame  experiment,  attended  with  fimilar  re- 
fults,  w  as  performed  with  equal  portions  of  matter,  and  a  lofs 
of  y\th  part  fuftained.  Grains. 

Mxp,  III.  Fragments  of  the  fame  Swedifli  iron      -     1103; 
Bottle  glafs         -         551  ^  grains. 
The  refult  in  ao  minutes  was  a  finely  formed  button,  > 
weighing  -  *  -  -  1090 

Lofs,  equal  to  ^\th  part,  13 
This  experiment  was  performed  to  afffertain  if  the  quality 
of  iron  was  affefted  by  a  reduftion  of  the  vitrid  matter. 
Nothing  materially  different  as  to  quality  could  be  inferred. 
The  frafture  of  the  button  approached  to  a  regular  crydal- 
lization,  in  which  fome  very  perfect  cubes  of  ~  th  inch  upore 
the  fide  were  formed.  Grains. 

Exp.  IV.  Fragments  of  Swedifh  iron  -  S75 

Bottle  glafs         -         1750  grains. 
There  refulted  from  this  mixture  a  very  perfect  fufion, 
accompanied  by  a  very  beautifully  cryftallized  button 
of  metal,  weighing  ^  .*  -  860 

Loft  in  fufion       15 
eqtial  to  -^-i"th  part  of  the  original  weight  of  the  iron.    The 

fra£lure  of  this  produ6l  prefented  groups  of  large  flat  granu- 
lated cryftals  refembling  in  point  of  colour  No.  3.  One-half 
of  the  button  forged  with  every  appearance  of  foftnefs  and 
malleability,  and  formed  a  folid  bar.  In  fubfequent  lefts,  no 
{hade  of  diftin£tion  could  be  found  betwixt  this  and  the  qua- 
lity of  the  three  former  refults. 

It  would  therefore  appear  conclufive,  that  Swedifti  iron,  by 
fufion  with  bottle  glafs,  forms  a  fpecics  o(  caji  malleable  iron 
exactly  fimilar  in  its  appearance  and  properties  to  that  for- 
merly obtained  when  carbonate  of  lime  and  argil  were  ufed. 
It  is  further  inferable  that  the  refuhing  products  are  not  ma- 
terially afte6led  by  varioi>s  proportions  of  glafs,  feeing  that 
an  equal  portion,  a  half,  and  even  a  double  portion,  by 
weight,  to  the  iron,  were  produ«^ive  of  no  perceptible  altera- 

tiouc 
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tion.     Neither  does  it  appear  that  the  quantity  of  deficient 
metal  is  in  the  ratio  of  the  quantity  of  glafs  employed.  Grains. 
Equal  portions  of  glafs  and  iron,         Lofs  in  metal      ^S'S 
JDitto  ditto  Ditto         -         85 

Glafs  half  the  weight  of  iron.  Ditto         -         85 

Glafs  double  the  weight  of  iron.  Ditto         -         58*3 

Average  lofs  equal  to     — ^ 

Grains. 
Rxp.  V.  Swedifh  iron  _  «  -  500 

Flint  glafs  pounded      -      900  grains. 
This  mixture  was  expofed  to  a  pretty  high  heat,  which 
eft'e6led  a  very  perfeti^  redu6lion.  The  glafs  was  fmooth 
and  denfe  upon  the  furface.     The  button  of  iron        -       d>^^ 

Loft  in  fufion  45 
equal  to  ^Vth  part  of  the  original  weight  of  the  iron.  One- 
half  of  this  button  drew  pleafantly  into  fliape,  and  formed  a 
found  bar,  which,  when  fubjetled  to  various  trials,  indicated 
none  of  that  want  of  tenacity  defcribed  by  Clouet,  but  in  every 
refpeft  refembled  the  qualities  of  metal  defcribed  in  my  two 
laft  communications.  The  glafs  obtained  in  this  experiment 
was  of  a  greenidi  blue  lead  colour,  a  little  tranfparent  when 
broken  into  thin  fragments.  Beneath  the  button  of  iron  I 
found  a  fmall  mafs  of  revived  lead  which  ^veighed  135  grains, 

equal  to  T-;rth  part  of  the  weight  of  the  fiint  glafs.        ^    . 

^j^      ^  ^  ^  Grains. 

Eixp.  VI.  Swedifh  iron  -  -  ZS^^ 

Flint  glafs  ',  of  1750  grains. 

The  mixture  was  expofed  for  an  hour  to  a  violent 

heat,  A  fufion  was  obtained,  and  the  button  of  metal 

weighed  -  -  ^  _  3380 

Loft  in  fufion       130 

equal  to  — pth  part  of  the  original  weight  of  the  iron.    This 

produft  was  cut  into  two  p'^ces,  one  of  which  was  drawn 
into  a  folid  bar,  under  a  pretL.  bright  red  heat.  It  after- 
wards ftood  hammering,  with  caution,  at  a  welding  heat,  but 
was  fo  completely  red-(hort.  that  it  would  not  turn  at  any 
fliade  above  a  faint  red.  The  fra^lurc  of  this  bar,  when  cold, 
was  partly  granulated  and  partly  filky  fibrous,  of  a  very  light 
colour.  The  glafs  approached  more  to  a  perfect  green  than 
that  of  No.  Vj  ftill,  however,  faintly  tinged  with  a  (liade  of 

N  %  lead. 
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lead.     Under  the  iron  was  found  of  revived  lead  378  grain*> 

equal  to  — ^-th  part  the  weight  of  the  flint  glafs.  ^    . 

^  4  %       '  °  !=  Grains. 

Exp.XU.  SwediHi  iron  -  -  882 

Crown  window  glafs       -       882  grains. 

From  this  mixture  refuhed  a  very  complete  fufion. 

Tlie  metallic  button  was  minutely  but  regularly  cryf- 

tallized  upon  its  upper  furface.     I  found  it  to  weigh         ^(^^ 

Loft  in  fulion       14 

equal  to  — j-th  part  the  original  weight  of  the  iron  employed. 

The  frafiure  of  this  metal  was  filvery  white,  parting  in  la- 
minre,  deititute  both  of  fibre  and  grain.  7  his  appearance 
was  quite  new,  and  ijiore  like  zinc  than  any  fraclure  of  iron 
1  had  ever  before  ieen.  Suffice  it  to  fay,  that  when  fubjecled 
to  trial  its  quality  was  precifely  the  fame  as  found  in  the 
former  refalts.     The  glals  was  light  green,  refernbling  thai| 

of  No.  III.  Grains. 

£.t;/).  V ill.  Swedifli  iron  -  -  569 

Window  glafs  double  in  weight,  or  T130  grains. 
This  mixture  was  reduced  to  a  perfect  fufion,   and  a 
cryftallized  button  of  metal   obtained  marked  with 
various  prifmatic  fhades.     It  was  found  to  weigh  553 

Lofl:  in  fufion  7 
equal  to  ^',  th  part  the  weight  of  the  iron.  The  fra6lure  of  this 
button  was  granulated,  and  in  point  of  Appearance  and  luftre 
differed  confiderably  from  No.  VII.  It  drew,  however,  eafily 
into  fliape,  and  felt  foft  and  very  duiSlile  under  the  hammer. 
I  ventured  to  double-weld  the  end  of  the  bar  j  which  it  flood 
pretty  well,  a  few  edge  cracks  excepted.  The  glafs  was  of 
a  blueifb  green  call,  abounding  w'ith  waving  lines  of  a  faint 
garnet  colour.  Thin  fragments,  however,  difplayed  a  gralfy 
green,  confiderably  tranfparent. 

It  feems  decifive,  from  thefe  experiments,  that  the  quality 
of  the  metal  obtained  by  the  fufion  of  bottle  glafs,  flint 
glafs,  and  crown  glafs,  with  the  fame  quality  of  iron,  was 
prouuftive  of  exadtly  fimilar  refults  to  thofe  defcribed  in  for- 
mer papers,  where  Swedifli  iron  was  ufed  with  various  pro- 
portions of  argil  and  carbonaie  of  lime.  None  of  thefe  pro- 
du6ls  exhibited  any  properties  of  fteel,  but  all  ot  them  con- 
fiderably altered.  The  caufe  of  alteration  ftill  remains  to  be 
developed.  If  glafs  has  an  affinity  to  iron,  this  mufl  have 
been  exerted  in  all  thefe  fufions  alike,  whether  the  glafs  was 

introduced 
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introduced  already  formed  Into  the  crucible,  or  afterwards 
produced  by  the  fufion  of  one  or  more  earths.  In  all.  fimilar 
jdeticiencies  of  weight  have  been  experienced.  This  accords 
not  with  a  combination  of  glafs,  which  ought  to  have  added 
weight  to  the  refults. 

tiaving  thus  minutely  ftated  the  refults  of  various  experi- 
ments here  detailed,  and  chilled  their  quahties  with  that  of 
others  obtained  by  different  mixtures,  and  communicaied  in 
two  former  papers,  I  Iball  next  exhibit  fome  experiments 
with  Britiih  cold-lliort  iron,  wherein  fome  rei'uUs  approach 
very  nearly  to  that  defcription  of  caji  mallea\  le  iron  deicribed 
by  Clouet  as  combined  with  glafs,  and  incapable  of  diltend- 
ing  under  the  hammer.  (;•  .ps. 

Exp.  IX.  Britiih  cold-lliort  iron  -  -  -1750 

Bottle  glafs         -  1750  grains. 

There  refulted  from  the  fufion  of  this  mixture  an  ele- 
gantly cryftallized  button  of  iron^  weighing  -  1663 


I.oft  in  fufion,  equal  to  — j-th  part,         87 

This  button,  without  being  broken,  was  put  under  the  ham-, 
mer,  but  would  not  draw  into  Ihape  at  the  lowelt  red  heat. 
Again  this  was  repeated  as  follows  :  ^  ■  is. 

Eip.  X.   Britiih  cold-lliort  iron  -  -  35^'^ 

Bottle  glafs      -      3500  grains. 
A  very  perfect  fufion  alfo  refulted  from  this  mixture. 
The  button  was  lefs  perfectly  cryltallized,  and  weighed     3320 

Lofi;  in  fufion,  equal  to  — ^th  part,       180 

This  mafs  was  alfo  found  to  be  utterly  incapable  of 
diltenfion  under  the  hammer  at  any  degree  of  heat. 

Grains. 
Exp.  XI.  BritiOi  cold-Ihort  iron  -  -  875 

Bottle  glafs        -       875  grains. 
Another  elegantly  cryftallized  button  was  here  ob- 
tained, which  weighed  -  -  831 

Loft  in  fufion,  equal  to  — j-th  part,         44 

This  button  was  as  incapable  of  hammering  and  diftenfioii 
as  the  former.  The  accuracy  of  theie  refults  may  be  inferred 
from  the  refpeclive  deficiencies  of  the  weiglit.  The  quality 
of  the  whole  feems  to  be  nearlv  that  dcfcribed  by  Ciouet. 

Exp.  XII.  Brltilli  cold-fliort  iron  -  -  87,5 

Bottle  glafs        -        437^  grains. 

N  3  A  very 
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Grains^ 

Brought  over     875 
A  very  fine  cryftallized  button  was  obtained  from  this 
mixture,  which  weighed  >  -  .  808 

Loft  in  fufion,  equal  to  ^^th  part  the  weight  of  iron,  67 
The  fratlure  of  this  button  was  completely  dcftitute  of  grain, 
laminated,  fmouth,  and  of  a  filvery  white  colour.  With 
much  caution  one-half  of  it  was  drawn  into  a  fmall  bar;  but 
in  endeavouring  to  form  it  into  a  point,  it  became  loofe,  and 
incapable  of  farther  diftenfion.  It  felt  confiderably  harder 
under  the  hammer  than  the  products  from  Swedifli  iron. 
This  refult,  upon  the  whole,  was  more  duftile  than  any  of 
the  former,  and  the  quantity  of  glafs  ufed  lefs.  Grains. 

Exp.  XIII.  Britifh  cold-ihort  iron  -  -         87^ 

This  was  expofcd  per  J'e  to  a  very  high  heat,  and  a 
perfe6l  button  of  metal  w-as  obtained  covered  bv  a  thin 
film  of  brown  glafs.     The  iron  weighed  -  8oj[ 

Loft  in  fufion,  equal  to  — ^th  part  the  weight  of  iron,     70 

This  button  poflefTtd  a  brilliant,  flat,  granulated  frafture, 
One-half  of  it  was  drawn  into  a  very  folid  bar  poftefling  duc- 
tility and  foftnefs  in  an  eminent  degree.  The  quality  of  this 
iron  was  fo  complctelv  cold-fhort  before  fufion,  that  a  ftout 
bar  of  it  was  eafily  broken  by  a  blow  from  a  hand  hammer. 
It  now  poffeffcd  the  oppofile  extreme  of  red-fhort,  and  was  fo 
pliant  when  cold,  that  a  bar  nearlv  -  ths  fquare  folded  clofe 
by  the  compreflRon  of  the  vice,  and  afterwards  opened  fairly, 
and  was  bent  backw4rds  and  forwards  feven  times  before  it 
cracked.  Grains. 

Exp.  XIV.  Britifli  cold-ftiort  iron  -  -  500 

Bottle  glafs         -         lOQO  grains. 
A  verv'  beau'lfully  cryiiallized  button  was  obtained  by 
the  fufion  of  this  mixture,  wliich  weighed  -  473 

Loft  in  fufion,  equal  to  — rrth  part  of  the  weight  of  iron,   27 

The  fra6lure  of  this  iron  difplaved  a  double  row  of  verv  perfe^ 
cubes  inferted  in  each  other.  The  colour  uas  a  filky  light 
blue,  not  fo  dazzling  as  in  the  former  experiment.  One-half 
of  this  button  was  fniooth  filed  upon  the  fracture,  and  forged 
at  a  low  heat,  to  endeavour,  if  poilible,  to  obtain  a  folid  bar. 
It  how'ever  cracked  confiderablv,  and  becatne  loofe  and  fiialy. 
The  hardened  frarture  poirelftd  a  flat,  crowded,  indiftin<^ 
grain,  of  a  dazzling  fiherv  colour;  the  furface  turned  up  a 
gray  fpotted  ihale,  refembling  that  of  caft  fteel. 

It 
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It  would  appear  from  thefe  experiments  with  bottle  glafs 
and  Britifli  cold-fliort  iron,  that  a  quality  of  caft  malleable 
iron  is  obtained,  different,  in  general,  from  the  produ6ls  ob- 
tained with  Swedifh  iron  ;  that  the  leaft  duAile  iron  is  formed 
when  equal  portions  of  glafs  and  iron  are  ufed  ;  and,  that  the 
^moft  duftile  (late  refults  from  fufing  the  iron  per  fe. 

It  cannot,  however,  be  inferred  from  this,  that  the  general 
want  of  duiSlility  is  owing  to  a  combination  of  glafs  with  the 
iron,  feeing  that  when  Swedifh  iron  was  employed  under 
fimilar  circumftances  no  want  of  duftility  was  perceptible ; 
I  would  rather  infer,  that  the  difference  betwixt  the  fufed  re- 
fults was  chara6leriftic  both  of  the  fpecies  of  the  iron  and  the 
nature  of  the  manufacture. 

The  following  experiments  were  performed  with  flint  and 
window  glafs,  to  prove  whether  any  part  of  the  difference,  in 
point  of  quality,  arofe  from  the  nature  of  the  glafs  ufed. 

.  Grains. 

E,t/).  XV.  Britifh  cold-fliort  iron  -  %']^ 

Flint  glafs        -         875  grains. 
The  metallic  button  refulting  from  this  fufion  was 
denfe  and  very  fmooth  {kinned,  entirely  free  from 
traces  of  cryftallizatron.     It  weighed  -     '     -  79^ 

Loft  in  fufion,  equal  to  —7th  part,  ^-^ 

The  frafture  of  the  button  was  compofed  of  large  facets, 
bright,  and  inclining  to  a  cubical  ftru6lure.  One-half  of  the 
button  drew  into  a  loofe  (haly  bar,  confiderably  cracked  upon 
the  edges.  In  point  of  quality  it  refembled  produ6ts  XII 
&nd  XIV.     A  button  of  foft  lead  was  found  beneath  the  iron 

weighing   133  grains,   equal  to  -77-  part  the  weight  of  the 

glafs.  Grains. 

Exp,  XVI,  Britifh  cold^fliort  iron  -  •         3500 

Flint  glafs  ',  or  1750  grains. 
h  perfeft  fufion  of  this  mafs  was  obtained  in  an  hour. 
The  metallic  mafs  weighed  ^  »•  Z^^l 


Loft  in  fufion,  equal  to  — ^th  part,       183 

The  fra<5ture  of  this  button  was  a  mixture  of  granulated  cryf- 
tals,  and  bright  laminated  facets,  fomevvhat  inclined  on  edge. 
The  half  of  the  button  drew  into  fliape,  and  formed  a  bar 
fomewhat  loofe  and  cracked.  Upon  the  whole,  the  differ- 
ence betwixt  XII,  XIV,  XV,  and  this,  v/as  fcarcely  per- 

N  4  ceptible. 
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ceptlble.     The  quantity  of  revived  lead  amounted  to  7-7^^ 

part  the  original  weight  of  the  flint  glafs*.  Gr  ?  is; 

Exp.  XVII.   Britiia  cold-lLorl  iron  -  -  875 

Window  gbfs       -       875  grains. 
From  this  mixture,  in  half  an  hour,  was  obtained  a 
fjne  fufion  accompanied   by  an  elegantly  cryltallized 
metallic  button  weighing  _  -  _  835 

Loft  in  fufion,  equal  to  — -ih  part,        39 

The  fracture  of  this  button  was  compoltd  of  irregular  cubes 
jnferted  in  each  other.  A  bar  forged  from  the  half  of  this 
button  was  loofe,  and  cracked  in  the  edges.  Its  quality  was 
much  akin  to  Exp.  XVI.  Grains. 

Exp.  XVIII.  BriiKh  cold-(hort  iron  -  -         500 

Window  glafj       -        1500  grains. 
The  button  obtained  from  a  fufion  of  the  mixture 
weighed  _  _  _  _  4^3 

Loft  in  fufion,  equal  to  — g^th  part,        47 

The  quality  of  the  metal  now  obtained  was  equally  incapable 
of  being  forged  as  that  in  Exp.  IX  and  X. 

From  the  nature  of  the  relults  of  thefe  experiments  it  can- 
not be  fatis%6loriIy  concluded  that  even  the  fufion  of  Britifti 
cold-fhort  iron  with  glafl'es  is  uniformly  produdlive  of  the 
fame  quality  of  metal.  But  it  may  be  fairly  deduced  that  it 
invariably  is  productive  of  a  caft  malleable  iron,  harder  and 
aiiuch  lefs  duftile  in  every  particular  than  the  refults  from 
Swedlfli  iron  fimilarly  treated. 

The  nioft  probable  caufe  of  this  irregularity  of  quality  in 
the  cold-fliort  iron  I  conceive  to  be  cryftallization.  In  the 
bar,  this  quality  of  iron  alwavs  prefents  cubes  more  or  lefs 
diftinft.  W^hen  fufed,  and  allowed  to  cool  under  the  cir- 
cumftances  neceflary  to  produce  this  eft"e£t,  a  large  perfeftly 
cryltallized  fracture  is  the  confequence.  This  does  not  in- 
variably happen  ;  but  in  two  experiments  out  of  three,  I  have 
found  it  to  be  the  cafe.  In  a  button  of  16  to  1200  grains, 
thefe  cubes  are  found  meafurins:  a  full  quarter  of  an  inch 
upon  the  facet;  and  fuch  fometimes  has  been  the  degree  of 
divifion  of  the  fiuid,  and  a  confequent  perfe6l  cryftaliiza- 

*  In  this  paper  I  have  repeatedly  ftated  the  faft  of  oxide  of  lead  being 
revived  when  no  carbonaceous  matrer  (that  in  the  iron  excepted)  was 
prefent.  I  Ihall  pafs  over  any  inference  to  be  made  from  this  circumftance, 
until  a  fubjeti  more  immediatdy  connefted  with  this  curious  faft  is  brought 
forward  in  its  proper  place.  , 

tion, 
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tion,  that  they  appear  to  have  to  each  other  a  very  flight 
bond  of  union.  It  appears  therefore  to  nie  obvious,  that 
when  a  niais  fuch  as  is  now  defcribed  is  put  under  the 
hammer,  the  parts  will  tend  to  repel  each  other,  unlefs  that 
precife  degree  of  heal  could  be  afcertained  which  would  co- 
alefce  the  crylials  without  either  parting  or  dillipating  them. 

In  thefe  experiments  four  various  fractures  of  call  malle- 
able iron  have  been  obtained  :  regularly  granulated,  more  or 
lefs,  on  edge  t  laminated,  parting  ibnietinies  entire,  at  other 
times  in  large  fiat  facets:  cubical,  more  or  lefs  perfect: 
mixed,  compofed  of  the  former  three. 

The  firft  of  thefe,  except  in  one  inftance,  was  peculiar  to 
the  Swedifli  iron;  the  fecond  were  common  to  both;  the 
third  peculiar  to  the  cold-fhort  iron,  one  inilance  excepted; 
the  fourth  was  common  to  both,  Gia  ns. 

£;r/>.  XIX.  Britith  cold-ihort  iron  -  -         875 

Kilkenny  marble  -         875  grains. 

Stourbridge  clay  (old)  pot     875  grains. 
A  beautiful  fmooih-flcinned  button  was  obtained  from 
a  fufion  of  this  mixture^  which  weighed  -  813 

Loft  in  fufion,  equal  to  — ^th  part  the  weight  of  iron,       6z 

This  button  fplit  in  circular  laminae,  and  exhibited,  in  fome 
refpe6ls,  an  entirely  new  appearance.  It  foroed  with  more 
facility  than  anv  of  the  buttons  obtamed  with  glafs,  and  was 
now  uncommonly  tough  when  cold.  Grains. 

Exp,  XX.  Britilh  cold-fhort  iron  -  -  500 

Kilkenny  marble  -         750  grains. 

Stourbridge  clay  (old)  pot     750  grains. 
A  very  perfect  fufion  was  the  relult  of  this  expofure, 
accompanied  by  a  verv  fmooth  button  of  metal,  ou 
which  were  imprefled  fome  faint  traces  of  the  umal 
cryftallization.     It  weighed  _  _  -  453 

•  Loft  in  fufion,       35 

equal  to  — j-th  part  the  original  weight  of  iron.  The  frac- 
ture of  tlris  was  pofTefTed  of  a  re<rularly  granulated  form,  the 
cryftals  flat,  and  placed  confiJerabiy  on  edge.  It  did  not  in 
the  leaft  refembie  the  former  product,  but  in  forging  afforded 
no  mark  fufficient  to  diftinguifii  any  difierence  betwixt  their 
■qualities. 

In  all  thefe  experiments  we  invariably  find  that  the  change 
upon  the  quality  of  the  iron  is  great.  Fufion  invariably  com- 
municates  a  great  degree  of  red-fhortnefs  to  all  qualities;  but 

with 
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with  cold-fhort  iron,  the  extent  of  the  change  is  by  far  the 
mod  confiderable.  [ts  lofs  by  weight  is  alfo  much  beyond 
that  fuftained  by  Swcdifh  iron. 

I  meant  to  have  infcrtcd  a  few  experiments  with  iron  un- 
commonly red -111  or  t ;  but  the  number  already  adduced  will, 
I  am  afraid,  have  the  appearance  of  prolixity.  Suffice  it  to 
fay,  that  I  have  obtained  data  fufficieni  to  be  able  to  profe- 
cute,  with  fome  hope  of  fuccels,  an  invefiigation  of  the  caufcs 
of  red-  and  cold-fhort  properties  in  malleable  iron.  I  (hall 
conclude  this  fubjcA  with  the  following  remarks  r-^Iron  fuled 
with  window  glafs  always  has  its  upper  furface  imprefled  with 
a  beautiful  cryflallization,  often  coloured.  This  circumftance 
never  takes  place  when  flint  glafs  is  ufed.  When  bottle 
glafs  is  ufed,  the  cryltallizalion  is  not  fo  frequent,  and  feU 
dom  fo  perfe6f,  as  with  window  glafs.  Cr\  llallization  is  ftill 
]efs  frequent,  and  lefs  perfect,  when  a  mixture  of  clay  and 
lime  is  employed.  When  carbonate  alone  is  fufcd  with  iron^ 
the  fame  want  of  cryftallization  takes  place  as  when  flint 
glafs  is  ufed. 

The  fufion  of  malleable  iron  is  productive  of  the  difen^ 
gagement  of  an  elaftic  fluid,  the  efcape  of  which,  I  am  in- 
clined to  think,  is  one  of  the  chief  caufes  of  the  alteration  of 
its  quality.  In  moft  cafes,  when  the  cover  was  ftruck  off 
Nvhile  the  matter  was  ftill  red-hot,  a  burft  of  whitifli  blue 
flame  ifl\ied  from  the  mouth  of  the  crucible.  In  others, 
where  the  fufion  had  been  of  fliort  duration,  or  lefs  perfect, 
the  upper  furface  of  the  glafs  became  covered  with  thin  tranf- 
parent  bubbles,  each  of  which  appeared  filled  with  a  dull 
lambent  blue  vapour.  Thefe  were  eafily  perforated  with  a 
pin  point,  and  a  flight  explofion  was  heard  from  each,  ac- 
companied by  a  momentary  combuftion.  In  burning,  this 
fubftance  refembled  hydrocarbonate  *. 

Experiment,  which  was  omitted  in  the  former  commu^ 
nication,  to  prove  that  the  carbonic  acid  was  neutral  in  the 
fufion  of  iron,  or  at  leaft  was  not  produftive  of  fteel. 

Grains. 

Italian  raw  marble  -  -  600 

Steel  oxide,  from  the  tilt  anvil  block     -       50 

This  mixture  was  reduced  to  a  fine  powder,  and  completely 

triturated.     It  was  then  introduced  into  a  Stourbridge  clay 

pot,  and  expofed  to  a  heat  fuffltient  to  fufe  it.     When  cold^ 

*  This  fa6t  may  lead  to  a  more  fimple  explanation  of  the  formation  of 
inflammable  air  than  that  adoptcii  by  Dr.  Pritftlcy  or  Mr.Cruiklhank.  Bar 
iron  wirh  a  mixture  of  trial's,  wiihoor  the  addition  of  carbon  or  its  acid  in 
lime,  are  here  produftive  of  an  elaftic  fubftance  pofTelTed  of  fimiiar  pro- 
perties as  that  obtained  in  their  experiments. 

the 
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the  vltrid  mafs  was  minutely  examined,  but  no  metallic 
globule  was  vifible.  The  mixture  before  fufion  was  mag- 
netic, owing  to  the  oxide,  This  property  was  now  en- 
tirelv  loll. 

The  heat  of  this  experiment  was  urged  moderately,  that 
time  might  be  given  for  the  exertion  of  any  affinity,  if  fuch 
exifted,  betwixt  the  iron  and  the  carbonic  acid,  or  betwixt 
the  oxide  of  iron  and  the  carbonaceous  part  of  the  acid.  No 
portion  of  metal  being  revived,  I  conceived  this  a  moft  con- 
clufive  proof  of  the  nondecompofition  of  the  carbonic  acid. 


XXXVII.    H'lflorj,  of  AJlronomy  for   the   Year  1801.     By 
Jerome  Lalande. 

[Concluded  from  p.  121.] 

JVl.  BODE,  of  Berlin,  has  publifhed  the  laft  part  of  his 
large  Celeftial  Atlas  in  twenty  ilicets,  which  contains  all  the 
old  conflellations,  with  feveral  new  ones,  and  fome  thoufands 
of  ftars,  with  which  I  furniflied  him  ;  an  immenfe  labour,  of 
which  the  aftronomers  had  need.  This  beautiful  work  may 
be  procured  at  the  College  de  France. 

On  the  27th  of  September  the  Helvetic  republic  adopted 
the  French  meafures.  This  is  the  firft  of  the  European  ftates 
which  has  been  fenfible  of  the  importance  of  this  univerfal 
meafure  to  the  general  good  of  civilized  nations. 

Guglielminij  of  Bologna,  has  made  three  new  experiments 
on  the  fall  of  bodies,  to  prove  the  rotation  of  the  earth  :  he 
has  found  the  fame  deviation  from  the  fouth  within  a  line, 
though  it  is  not  given  by  theory  ;  but  the  deviation  from  the 
weft  he  has  found  as  it  ought  to  be.  Preparations  are  making 
for  obfervations  of  the  fame  kind  at  Hamburgh  from  the 
tower  of  St,  Michael,  at  the  height  of  326  feet. 

The  obfervatory  of  Cadiz,  during  feveral  years,  has  fur- 
niflied  ns  with  a  feries  of  important  obfervations;  but  for 
fome  time  it  has  been  neglefted.  General  Mazzaredo  has 
caufed  a  new  one  to  be  built  in  the  Ifle-de-Leon,  and  he  has 
attached  to  it  four  aftronomers,  officers  in  the  navy — Rodrigo 
Armefto,  Maximo-Lariva  Aguero,  Julian  Canela,  and  Jo- 
feph  Cuefta,  who  have  refided  there  four  years.  For  ten 
years  paft,  a  nautical  almanac  has  been  publiftied  in  Spain. 
I  hope  navigation  and  aftronomy  will  be  benefited  by  it.  The 
telefcope  25  feet  in  length,  made  bv  Dr.  Herfchel  for 
Spain,  will  be  fent  off"  in  the  month  of  Januarys  and  Du- 
pont  will  go  to  Spain  to  mount  it. 

M.  Travaftbs, 
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M.  Travaflbs,  fecretary  of  the  Academv  of  Lifbon,  ha«» 
fent  me  obi'ervations  by  M.  Ciera,  which  have  confirmed 
the  longitiKie  of  that  city ;  tlie  Nautical  Ephcmeridcs  pub- 
li(hed  to  1803,  and  various  works  of  the  Porluguefe  Academy, 
of  which  we  had  no  idea,  and  which  the  National  Inltitute 
of  France  received  with  much  intcreft.  This  negotiation 
was  conducted  by  the  chevalier  d'Aranjo. 

Alironomy  was  lonp-  in  a  languifliing  condition  in  the 
Batavian  republic:  M-  fokker  has  eltablifhed,  at  his  own 
expenfes,  an  obiervatory  at  Mid<:lleburg;  he  has  purchafed 
inftruments,  and  fent  ns  feveral  oblervations  made  between 
1797  and  1801.  M.  Fokker,  during  the  revolution  of  1795, 
was  member  of  the  committee  of  p'lblic  lafety,  and  at  that 
ti-me  obtained  a  tower  in  the  abbev ;  but  the  revolution  of 
the  I2th  of  June  1796  interrupted  his  plans  for  the  improve- 
ment of  the  obfervatory.  He  is  now  engaged  in  the  finance 
dtpartment  of  Zealand  J  but  his  fpare  time  is  employed  on 
aftronoray,  and  lie  has  fent  me  feveral  interefting  obferva- 
tions. 

In  Germany  aftronomy  continues  to  be  cultivated  with 
great  affiduitv.  Baron  Von  Zach's  tour  to  Bremen  and  Li- 
lienthal  has  produced  new  aolivitv  ;  and  the  fociety  formed 
for  the  purpoie  of  fearching  the  heavens  are  ftlll  occupied 
with  that  obje6l.  He  obferves  the  moon  with  great  diligence  ; 
and  gives  me  reafon  to  hope,  that  I  ihall  fee  next  fummcr  a 
part  of  the  German  artronomers  airemble  in  an  aftronomical 
conorrefs  at  Gotha,  as  was  the  cafe  in  1798.  Amidfi:  the 
horrors  of  war,  the  French  aftronomers  fignalized  their  zeal 
for  altronomy.  General  JNToreau,  beino;  at  Crcmsmunfter, 
where  there  is  a  celebrated  obfcrvatorv,  caufed  a  bill  to  be 
pofted  up  denouncing  the  puniiiiment  of  death  againll  every 
perfon  who  fliould  be  guilty  there  of  any  depredation ;  and 
neither  the  obfervatory  nor  the  convent  of  the  Benediftines 
luftained  any  injury.  It  is  flattering  to  the  French  to  have 
oHicers  who  diliinguifli  themfeUes  by  a  tafte  for  the  fciences. 
Jt  will  no  longer  be  faid  that  militant  men,  in  confe^juence 
of  tlitir  fifuation,  are  ignorant  and  ferocious. 

The  Academy  of  Peterlburgh  has  requefted  an  obferver, 
but  Burg  and  Wurm  have  been  retained  by  their  fovereigns; 
and  this  beautiful  obfervatory  is  ftill  ufelefs,  notwithftanding 
the  number  of  excellent  inllruments  with  which  it  is  fur- 
niOied. 

C.  Henry  ha«  bed  the  fatisfaclion  of  erecting  the  large 
mural  quadrant  by  Bird,  and  of  making  fome  obfervations 
with  it. 

The  irregulantv  in  the  degrees  of  the  earth  hitherto  mea-. 

fured^ 
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fured,  gave  reafoii  to  fufpc6t  fome  error  in  that  of  Lapland 
meafured  in  1736.  M.  iSIclanderhielm,  therefore,  has  ob- 
tained permiffion  from  the  king  of  Sweden  to  undertake  a 
new  meafurenient.  In  the  month  of  April  MeiVrs.  Ofverbom 
and  Swamberg  i'et  out  for  Tornea,  where  they  erefted  iignab 
and  built  fmall  ol)fervatories.  When  the  ice  on  the  river  is 
thawed,  they  will  meafure  a  bafe  witti  tl>e  rules  fent  them 
by  the  Inftitute.  A  multiplying  circle,  made  at  Paris  bv 
Lenoir,  will  ferve  them  in  the  fpring  for  meafurino;  the 
aiigles ;  and  next  fummer  we  ftiail  have  the  folution  oTthis 
old  difficulty. 

M.  de  Mendoza,  a  Spanifli  officer,  has  publiflied  two  large 
colle6lions  of  tables;  one  at  Madrid,  in  1800,  entitled  Coi- 
Iccchii  de  Tablas',  and  another  at  London,  in  the  month  of 
April  1801,  which  contains  tables  for  the  reanftion  of  di- 
ftances  by  the  addition  of  five  natural  numbers:  he  has  made 
a  new  ufe  of  the  verfed  lines,  which  renders  numerical  opera- 
tions fhorter  and  eafier.  Thefe  tables  confili  of  407  pages 
quarto. 

M.  Garrard  has  pui)llf!)cd  tables  in  thirteen  pages  only ; 
but  his  method  is  neither  Ihorter  nor  fo  accurate. 

Mr.  V^Hice,  an  able  Englifh  aftronomer,  has  publiflied  the 
fecond  volume  of  a  large  treatife  on  aftronomy. 

The  ftercotype  tables  of  logarithms,  pubhftied  by  Firmin 
Didot  in  T795,  have  been  again  correcled.  M.  Vega,  who 
has  caufed  to  be  printed  in  Germany  the  largeft  colleftion 
extant,  has  verified  the  French  tables,  and  fent  us  feveral 
faults,  which  are  going  to  be  corrected  :  in  all  probability 
they  will  be  the  laft,  and  we  may  depend  in  future  on  corre6t 
tables.  This  is  a  great  benefit  for  calculators,  who  have 
fometimes  loft  whole  days  in  revifing  calculations,  which 
did  not  agree,  in  confequence  of  an  erroneous  figure. 

But  as  the  fmall  manual  tables  are  moil  frequently  em- 
ployed, I  have  caufed  them  to  be  printed  in  ftereotype  :  fe- 
veral perfons  have  corrected  them ;  and  in  three  months  1 
can  give  all  calculators  the  molt  correct,  moft  convenient, 
and  moft  elegant  edition  that  has  ever  appeared. 

C.  Verniquet  has  finiflied  the  engraving  of  his  large  plan 
of  Paris  in  72  flieets  on  a  fcale  of  half  a  line  to  the  toife, 
which  in  correclnefs  furpafies  every  thing  of  the  kind. 

A  proje6l  was  long  ago  formed  and  undertaken  for  making 
a  lunar  globe  reprtfeniing  all  the  mountains  and  craters. 
Mr.  Ruflel  has  accompliflied  this  obje<Sl  in  England  :  his 
lunar  globe,  mounted  on  an  ingenious  ftand,  expreOes  alt 
the  circumftances  of  the  moon's  libration,  and  fnows  that 
body  as  fl^.e  ought  to  appear  in  the  diffcveat  politions  of  the. 

earlli 
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earth  and  moon,  as  well  as  the  variations  of  the  eqtiator  aild 
orbit. 

M.  Phillpptdes,  born  at  Mount  Pelion  in  Thcflaly,  whd 
attended  the  courfe  of  aflronomy  at  the  College  de  France 
in  1794,  and  who  is  now  at  Jafll  with  the  hofpodar  of  Mol- 
davia, prnpofes  to  publifh  in  Greek  the  Abridgement  of  my 
Aftronoiliv  :  he  has  already  publiflied  various  works,  for  the 
purpofe  of  endeavouring  to  propagate  inftruftion  in  his 
countr\*. 

Three-fourths  of  the  two  laft  volumes  of  Montucla's  Hif- 
tory  of  the  Mathematics  are  printed.  This  work  will  con- 
tain the  hiftorv  of  altronomy,  optics,  and  navigation;  to 
which  I  have  been  obliged  to  make  great  additions  in  confe- 
qucnceof  the  too  premature  death  or  the  learned  author. 

M.  Von  Murr,  of  Nuremberg,  who  has  manufcripts  of 
Resiomontanus,  the  firft  reftorer  of  aftronomy  before  1500, 
has  caufed  a  page  to  be  engraven,  ail  exacl  fac-fimile  of  the 
charafler  of  the  manufcript :  he  olfers  to  fell  thefe  manu- 
fcripts for  3400  francs ;  the\-  would  be  a  treafnre  to  a  large 
library. 

The  aftronomical  poems  of  Ricard,  Lemiere,  and  Fontanes, 
had  before  ihown  how  far  a  view  of  the  heavens  is  capable 
of  exciting  poetical  enthufiafm.  C.  Gudin  has  again  proved 
it  by  a  poem,  which  contains  both  the  hiftory  of  aftronomy 
and  a  defcription  of  the  heavens,  and  which  difplays  as  much 
corre£tnefs  as  elegance. 

This  vear  geography  alfo  has  made  confiderable  progrefs^ 
Tranchol  is  conltrucling  a  map  of  the  four  united  depa;rt- 
ments  on  the  fcale  of  a  line  to  100  toifes :  a  funey  is  taking 
of  the  country  between  the  dige  and  the  Adda,  Piedmont, 
Swabia,  and  Swifferland  ;  and  the  minifter  at  war  caufed  the 
details  to  be  inferted  in  the  Moniteur  of  Auguit  14. 

C.  Henrv,  who  has  been  invited  to  Munich  to  conftruft  the 
map  of  Bavaria,,  informs  me  in  a  letter  that  the  topographical 
part  is  in  great  forwardnefs ;  a  bafe  of  21,649  metres  or  t  i,io{5 
toifes  has  been  meafured :  it  is  the  longeft  ever  meafured. 
The  large  triangles  around  the  capital  are  already  in  part 
clofed.  There  are  fome  the  fides  of  which  will  be  from 
15  to  20  leagues,  and  even  more.  He  has  already  fwept 
the  horizon  fevera!  times  wiih  his  circle,  antl  with  aflonifhing 
precifion.  The  lall  fweep  was  compofed  of  fix  angles;  the 
fum  of  which  when  reduced  was  not  in  excef?,  but  8-ioths 
cfafecond  in  36odctrrees;  and  yet  the  circle  he  ufed  waa 
not  very  good.  To  n^ake  up  as  much  as  poffible  tor  what 
may  be  wanting  in  regard  to  precifion,  he  multiplies  his  ob- 
fervations :  he  never  makes  lefs  than  15  conjugate  obferva- 
4  tioas. 
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tions,  and  he  often  carries  the  number  to  20.  The  triangles 
which  Caflini  affumed  in  the  neighbourhood  of  Munich  are 
badly  chofen,  and  the  meafurenient  of  them  is  very  incor- 
reft.  Without  employing  his  triangles,  Henry  has  already 
difpofed  a  feries  of  i^  triangles,  the  nieafure  of  which  will 
give  us  that  of  an  arc  of  the  meridian  of  fomewhat  more  than 
a  deorree  :  he  hopes  that  it  u  ill  (iill  be  pofiible  to  prolong  this 
arc,  which  will  pafs  at  a  little  diltance  from  Ingoldliadt,  and 
which  will  afcertain  the  pofitions  of  a  part  of  Germany.  The 
travels  of  baron  Von  Zach  and  feveral  of  his  co-operators 
have  alfo  fupplied  us  with  new  inforniation  and  new  pofi- 
tions, which  will  improve  the  geography  of  Gerniany.  Co- 
lonel le  Cocq  continues  his  map  of  VVeftphalia. 

Baron  Von  Ende,  member  of  the  fuprcmc  council  of  ap- 
peal at  Cette,  has  publiflied  a  volume  on  the  determination 
of  feveral  places  in  Lower  vSaxony  :  it  is  filled  with  obferva- 
tions  and  calculations. 

The  geography  of  diftant  countries  has  aflhmed  alfo  a  new 
aflivity.  Captain  Baudin,  v.hofe  vovaaje  of  difcoverv  1  before 
announced,  left  the  Canaries  on  the  z^\\\  of  November,  and 
the  Ifle  of  France  on  the  22d  of  March.  We  have  reafon  to 
hope  that  he  has  already  made  inierefting  difcoveries  in  New 
Holland ;  the  only  country  of  the  earth  which  is  almoft  un-* 
known  to  us,  though  it  is  2000  leagues  in  circumference. 
Bernier,  the  aftronomer  who  accompanies  him  on  the  expe- 
dition, a  man  of  intelligence  and  courage,  leaves  nothing  to 
be  wifhed  for  on  that  head.  In  the  month  of  June  the 
French  government  granted  palTports  to  the  Englifh  veiTels, 
the  Invettigator,  captain  Flinders,  on  the  point  of  proceed- 
ing on  a  voyage  of  difcoverv  to  the  South  Seas,  and  to  tlie 
Lady  Nelfon,  commanded  by  lieutenant  Grant,  who  is  to 
accompany  the  Inveftigator,  in  exploring  the  coafts  of  New 
Wales. 

C.  Deguignes  jun.,  arrived  from  China,  where  he  refided' 
from  1784  to  1797,  will,  in  all  probability,  when  he  pub-» 
lifhes  the  journal  of  his  voyage,  give  us  fome  informatioa 
refpefting  that  beautiful  part  of  the  w^orld. 

Baron  Humboldt,  an  enlightened  and  intrepid  philofophcr, 
has  gone  to  South  America,  where  he  has  tra^'elled  1300 
leagues  in  the  dcferts,  \Vith  great  labour  and  amidft  terrible 
dangers,  to  make  us  acquainted  with  the  geography  and  na- 
tural hiltory  of  thofe  countries  which  are  (till  new  to  us. 

M.  Deferrer  has  fent  me  obfervations  which  give  the  poft* 
tionof  Natchetz  in  Louifiana,  and  of  Guaira  in  South  Ame- 
rica; for  the  former,  lat,  31^33'  48",  difference  of  meridian 
6^  15'  0,1" J  and  for  the  latter  iO"35'4o"  N.  and  4''  37^  11". 

C.  Nouet 
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C.  Nouct  has  fent  us  fwom  Egypt  an  almanac  calculated 
for  that  country,  and  feveral  pofuion.s  of  cities  even  in  Upper 
Egypt,  notwithlbuiding  the  climate,  the  dangers,  and  incon- 
ceivable labour  which  fuch  obrervations  require.  The  value 
of  the  degree  is  56,880  toifes;  the  Egyptian  (iaduim  711 
feet;  the  Egyptian  cubit  21-33  i'^ches;  the  Greek  itadium 
4^7'543  ^^^^i  '^"tl  'h<^  cubit  19-5017  inches.  In  a  word,  he 
has  arrived  himfelf,  and  brought  us  the  continuation  of  his 
labours,  accompanied  with  young  Ifaac  Mechain,  the  fon  of 
one  of  our  moft  celebrated  aftronomers,  who  was  his  com- 
panion and  co-operator  in  Egvpt.  C.  Fourrier  has  brought 
us  drawings  of  th^-  zodiacs  ot  Upper  Egypt,  which  atteft  the 
hisih  antiquity  of  aftronomy;  and  he  proves  that  the  forma- 
tion of  the  conitellations  goes  back  14,000  years,  as  Dupuis 
prefumed. 

C.  Marquis,  praefe6l  of  La  Meurthe,  has  fent  to  the  Board 
of  Longitude  obrer\-citions  and  manufcripts  of  P.  Barlet,  a  jefuit 
of  Nancv,  which  contain  interefting  things. 

I  muft  here  fay  a  word  of  meteorology.  C.  Lamarc  has 
publiilied  a  meteorological  journal,  in  which  he  gives  a  great 
many  obfervations,  and  indicates  the  variations  of  the  feafons 
which  may  be  fuppofed  to  take  place  in  the  courfe  of  the  year. 
The  minider  of  the  interior  has  eflabliflied  a  meteorological 
correfpondence  to  multiply  obfervations;  and  Lamarc,  who 
folicited  this  eftablifliment,  will  make  it  advantageous  to  the 
fcience,  which  is  ftill  in  its  infancy. 

C.  Burckhardt,  alfo,  has  written  a  long  and  curious  work 
on  meteorology.  He  has  examined  15,000  obfervations  of 
the  barometer,  that  he  mav  be  able  to  calculate  the  influence 
of  the  winds ;  and  he  has  found  that  the  fouth  wind  gives  for 
mean  height  27  inches  11*3  lines,  while  the  eaft  gives  28- 
inches  i'9  line.  He  has  found  alfo  that  the  height  on  the 
borders  of  the  Mediterranean  fea  is  28  inches  2'%  lines,  and 
on  thofe  of  the  ocean  28  inches  2"8  lines. 

Well  placed  weather-cocks  are  very  rare  at  Paris.  There 
is  none  at  the  obfervatory,  though  I  requeued  one  on  being 
appointed  director;  and  I  have  thanked,  in  name  of  all  ob- 
fervers,  C.  Bois,  tinman,  who  having  built  a  houfe  on  the 
Quai  des  Augullins,  has  erected  there  a  lofty  and  vtxy  move- 
able weather- cock,  with  letters  indicating  the  four  cardinal 
points,  V.  hich  will  be  on  a  line  with  a  meridian  I  ha\e  traced 
out  on  the  quay.  Ailronomers,  when  they  go  to  the  Infti- 
tute  or  the  Board  of  Longitude,  will  have  an  opporiunity  of 
feeing  conveniently  the  direction  of  the  wind;  and  the  fame 
advantage  will  be  enjoyed  by  the  inhabitants  of  that  vaft 
Guay,   of  the  Louvre,  and  the  furrounding  houfcf,  which 

had 
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had  not  a  fingle  weather-cock  in  their  view,  but  a  great  many 
condu6lors,  which  are  not  very  interefling. 

On  the  3d  of  November  there  was  in  the  Baltic  a  terrible 
ftorm,  which  deftroyed  fome  vcflels,  and  w'.s  felt  even  at 
Breft.  On  the  7th  there  w^s  a  ftorm  in  Provence,  which 
produced  73  lines  of  water  in  2^  hours  by  a  wind  at  S.S.E. 
It  did  very  great  damage  at  Marfeilles ;  feveral  perfons  pe- 
rifhed  in  the  neighbourhood,  and  the  lofs  amounts  to  fome 
millions.  C.  Thuiis  has  found  fome  memorandums  of  the 
ftormsof  July  12,  1748;  September  4,  1764;  and  Septem- 
ber 15,  1772:  but  no  perfon  had  any  remembrance  of  a 
ftonn  like  that  of  the  prefent  year.  The  plain  of  the  Po  was 
expofed  to  an  immenfe  inundation. 

The  Clafs  of  the  Phyfical  and  Mathematical  Sciences  on 
the  i6th  of  April  chofe  three  aftronomers,  vtho  were  pre- 
fented  to  the  general  alfembly  for  the  place  of  alTociate,  va- 
cant by  the  death  of  C.  St.  Jacques,  viz.  C.  Vidal,  Sepman- 
ville,  and  Bernard. 

The  firft  is  an  uncommon  obferver,  who  has  alone  made 
more  obfervations  of  Mercury  than  all  the  aftronomcrs  of  the 
world  fince  2000  years.  The  fcdlion  of  aftronomy  had  prefented 
alfo  C.  Piftet  of  Genes'a,  Chabrol  (de  Riom),  and  Quenot, 
officers  in  the  navy.  I  even  made  out  a  lilt  of  the  altrono- 
mers  known  in  France,  which  contained  C.  Henrv,  returned 
from  Peterfburgh ;  Nouet  and  Beauchamp,  returned  from 
the  Levant;  C.  Deratte  and  Poitevin,  of  Montpellier;  Ber- 
nier  and  Bifly,  who  embarked  with  captain  Baudin;  Cheva- 
lier, m  the  department  of  foreign  affairs ;  Kramp,  of  Co- 
logne ;  Duvaucel,  at  Evreux  ;  Guerin,  at  Amboife ;  Mongin, 
at  la  Grand-Combe-des-Bois ;  Maingon  and  Lancelin,  at 
Breft;  Jacotot,  at  Dijon;  Planpain  and  Degrand,  at  Mar- 
feilles. If  we  add  to  thefe  the  fix  aftronomers  affociated  at 
the  Inftitute,  it  will  be  feen  that  this  fcience,  the  moft  un- 
profitable and  the  moft  negle6led,  ftill  furnidies  fubjefts  in 
France  As  foon  as  the  happy  event  of  peace  exalted  the 
hopes  of  literary  men,  I  took  advantage  of  it  to  folicit  from 
all  quarters,  that  aftronomy  might  participate  in  the  benefits 
of  it. 

The  Academy  of  Peterfburgh  has  tranfmitted  to  me  a  fmall 
prefent,  which  it  has  been  accuftomed  for  thirty  years  to 
fend  me  for  the  good  of  aftronomv;  and  the  emperor  of 
Kuflia  has  approved  the  defire  of  the  Academy  in  that  ;  efpe<Sl, 

The  king  of  Etruria  has  promifed  to  patronize  aRr(  nomy 
at  Florence.  The  obfervatory  is  already  provided  witli  excel- 
lent inftruments,  and  Fabroni  has  affured  me  that  an  ob- 
ferver will  be  placed  in  it :  he  has  requefted  one  of  my  pu- 
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pils;  and  this  circumftance  makes  me  regret  that  I  have  not 
a  greater  number. 

General  Jourdan  gives  me  reafon  to  hope  that  the  obferva- 
tory  of  Turin  will  be  put  in  a  proper  ftate;  and  C.  Vaflalli, 
prefident  of  the  academy,  aflbrds  me  hopes  alfo. 

The  minifter  of  the  marine  has  given  orders  that  new  ob- 
fervations  (hall  be  made  at  Bred  on  the  tides,  according  to 
my  requcft,  in  order  to  complete  my  Traits  du  Flux  et  du 
Reflux  de  la  Mer,  which  I  wrote  to  confirm  the  excellent 
theory  of  Laplace  in  his  Mechan'ique  Celefie,  and  to  afcer- 
tain  what  influence  the  wind  has  on  the  tides. 

We  requefted  the  firft  conful  to  procure  us  from  Spain 
two  thoufand  j)ounds  weight  of  platina,  to  conftruft  a  lele- 
fcope  of  36  feet;  and  we  have  reafon  to  hope  for  it.  Our 
tclefcopc  will,  perhaps,  furpafs  that  of  Herfchel. 

The  obfervatory  of  Paris  has  acquired  C.  Agouflene.  The 
minifl:er  of  the  interior,  C.  Chaptal,  has  agreed  that  the 
Board  of  Longitude  may  increafe  its  expenfes  for  this  new 
afliitant;  and  I  have  obtained  C.  Giroult,  whofe  youth  and 
aflfiduity  give  me  new  aid,  and  leave  me  no  other  regret 
than  that  of  not  being  able  to  procure  a  greater  number. 

Li  my  Hiftory  of  Aftronomy  for  1800,  I  mentioned  the 
lofs  which  aftronomy  had  fuftained  on  the  5th  of  November 
that  year  by  the  death  of  Ramfden  :  to  him  we  have  been 
indebted,  during  the  courfe  of  twenty  years,  for  the  beft  and 
largefl:  inftruments,  the  moft  perfect  telefcopes,  and  the  mod 
ingenious  ideas.  Troughton,  at  prefent,  is  the  moft  cele- 
brated artift  in  England,  and  is  preparing  to  indemnify  us 
for  this  lofs.  He  has  already  made  excellent  inftruments  j 
and  C.  Pi6tet,  of  Geneva,  lately  brought  us  fome  of  them. 

On  the  loth  of  February  we  loft  C.  St.  Jacques  de  Sylva- 
belle,  diroftor  of  the  obfervatory  of  Marfeilles,  who  diftin- 
guiflied  himfelf  by  theoretical  refearches  in  1753,  as  may  be 
fcen  in  the  Philofophical  Tranfa6lions,  and  then  by  ufeful 
obfervaticns :  he  was  79  years  of  age,  and  u^as  ftill  ufefully 
employed.  His  eulogy  will  appear  in  the  journal  of  the  Ly- 
caeum  of  his  department. 

He  has  been  fucceeded  by  Thulis,  who  has  long  been  af- 
fiftant  direftor  of  the  obfervatory.  The  latter  made  profelytes 
and  pupils  C.  Planpain  and  C.  Degrand;  but  they  have  both 
left  us,  to  the  great  lofs  of  aftronomy. 

In  the  month  of  December  1800,  Matteucci  died  at  Bo- 
logna :  to  him  we  are  indebted  for  the  laft  volumes  of  the 
Ephenicrides  of  Bologna,  which  go  as  far  as  1 810.  He  has- 
been  fucceeded  by  C.  Ciccolini  and  Guglielmini,  who  pro- 
mife  new  a6livity  in  the  obfervatory,  which  Manfredi,  Za- 
6  notti. 
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notll,  and  Matteucci,  have  rendered  interefting  for  a  century 
paft. 

Chaligni  died  lately  at  Madrid;  he  had  long  made  ob- 
fervations  and  calculations,  by  which  he  has  been  known 
with  advantage  as  an  aitronomer. 

M.  Chevalier  has  died  at  Prague  :  he  made  ufeful  obferva- 
tions  at  Lifbon  in  1759,  and  at  BrulTels. 

On  the  8th  of  Oclober,  Gabriel  de  Bor\'  died  at  Paris, 
aged  81  :  he  undertook  a  journey  to  Spain  in  1751,  and  in 
1758  went  to  Portucral  and  Madeira  to  determine  tlieir  pofi- 
tion.  His  obfervations  are  in  the  Memoires  of  1768,  p.  370, 
and  in  thofe  of  1772,  part  ii.  In  the  Memoires  of  1770 
he  gave  a  defcription  of  a  portable  obfervatory,  and  in  the 
third  volume  of  the  Sav:.7is  Etrayigers  an  obfervation  of  the 
tranfit  of  Mercury  in  1753.  In  1751  he  publiflied  a  defcrip- 
tion of  a  marine  o6lant :  he  diffufed  a  tafte  for  obfervations 
through  the  royal  navy  :  being  chef  d'efcadre  and  governor 
of  the  windward  iflands,  he  had  means  of  contributing  to 
excite  emulation,  and  he  always  employed  them.  In  1765 
he  was  therefore  elected  a  free  affociate  of  the  Academy  of 
Sciences,  and  in  1798  member  of  the  Inftitute. 

The  Academy  and  Inftitute  have  always  been  fenfible  how 
much  need  we  have  of  enlightened  fellow-labourers  to  im- 
prove our  knowledge  of  navigation,  the  mofi:  difficult  of  all 
arts,  and  the  moft  important  of  all  fciences  for  the  profperity 
and  greatnefs  of  ftates. 

But  the  greateft  lofs  fuftalned  by  aflronomy  is  that  of  Jo- 
feph  Beauchamp.  He  was  born  at  Vezoul  on  the  29th  of 
June  1752.  His  obfervations  at  Bagdad  in  Periia,  and  on 
the  Black  fea,  were  as  laborious  to  him  as  they  were  im- 
portant to  us.  He  fet  out  in  1795  as  French  conful  for 
Mafcate  in  Arabia ;  and  he  wrote  to  me  on  his  departure 
as  follows :  "  Remember  my  attachment  to  you  and  to  aftro- 
nomy."  He  left  indeed,  with  fome  regret,  a  country  and 
family  who  were  dear  to  him  :  he  is  certainly  one  of  the 
martyrs  to  aftronomy.  He  fet  out  for  Conftantinople  on  the 
25th  of  September;  we  expected  him  with  the  greateft  im- 
patience, but  he  had  fcarcelv  arrived  in  Piovence  when  he 
fell  a  prey  to  a  malady  of  which  he  had  not  been  properly 
cured.  He  died  at  iNice  on  the  19th  of  November  1801. 
Eight  days  before  his  death  the  fedlion  of  aftronomy  had  pre- 
fented  him  to  the  vacant  place  in  the  Inftitute.  I  publifted 
a  notice  of  his  labours  in  the  Moniteur  of  Dec.  15,  1801. 
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[Continued  from  p.  147  ] 

X^  0.  VII.  Yellow  hemat'it'ic  copper  ore*.  (See  page  4.) 

One  hundred  parts  of  this  ore,  boiled  with  dilute  nitric 
acid,  left  a  yellowifli  white  refiduum,  which  weighed  17. 
Thefe  17,  expofed  to  a  degree  of  heat  fufficicnt  to  volatilize 
the  fulphur,  left 5,  which  were  filica.  The  liquor  from  which 
this  refiduum  had  been  feparated  by  filtration,  upon  being 
tried  for  all  the  different  metals,  and  particularly  for  arfenic, 
afforded  no  traces  of  any  thing  but  copper  and  iron.  A  co- 
pious precipitate  took  place  by  the  affufion  of  ammonia;  the 
copper  was  redilTolved  by  adding  an  excefs ;  and  then  obtained 
by  volatilizing  that  alkali,  and  boiling  with  potadi,  after  th& 
filter  had  feparated  the  iron  already  precipitated.  The  contents 
are, 

Sulphur  -  -  -  -  13 

Silica  -  _  _  -  _  ^ 

Copper,  which  I  believe  lo  be  in  tlie  metallic  ftate     30 
Oxide  of  iron  -  -  -  -  53 

100 

In  this  ore,  I  believe,  for  the  following  reafons,  that  the 
metals  are  in  the  ftate  J  have  marked.  Firfl,  the  propor- 
tions in  the  ore  announce  it ;  for  I  always  had  an  excefs  of 
weight  in  the  total  refult,  if  I  did  not  dedu6l  fuch  a  propor- 
tion of  oxygen  as  might  be  contained  in  30  parts  of  copper. 

Secondly,  there  is  a  confiderable  difengagement  of  nitrous 
gas. 

Thirdly,  the  ore  does  not  attract  the  loadflone. 

And,  fourthly,  the  greater  part  of  the  iron  (but  none  of 
the  copper)  is  diflolved  in  muriatic  acid,  forming  a  green 
muriate  of  iron,  without  difengagement  of  hvdrogen  gas. 

No.  VIII.  Gra\  vitreous  copper  ore.  (See  page  6.)  There 
are  many  mtermediate  flates  between  this  ore  and  the  yellow 
hematitic  copper  ore;  but  they  are  not  fair  objects  of  che- 
mical analyfis,  being  merely  mixtures  of  both  kinds,  in  dif- 
ferent proportions.  The  mineralogifl,  indeed,  may  dwell 
upon  them,  as  interefting  in  ftudying  the  produ6ls  of  nature, 
but  they  are  unfatisfacTiory  fubjedls  for  the  chemifl:. 

*  This  and  the  following  ('No.  VIII.)  being  the  matrices  upon  which 
the  arfeniates  of  cc-pper  and  oF  iron  are  generally  found,  I  thought  it  right 
to  give  an  analyfis  of  thtm  alfo. 

Gray 
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Gray  vitreous  copper  ore,  when  obtained  in  its  greateft 
purity,  is  by  many  degrees  the  richefl  cupreous  pyrites  known 
in  nature ;  and,  in  the  large  way,  the  metal  may  be  extra6lcd 
by  the  eafieft  proceffes.  100  parts  of  this  ore,  in  dilute  ni- 
tric acid,  left  12,  which  were  fulphur.  Ammonia,  poured 
in  excefs  into  the  nitric  folution,  rediflblved,  wiih  the  ex- 
ception of  4,  the  whole  of  the  precipitate  which  it  had 
formed  ;  the  4  were  iron;  and,  from  the  ammoniacal  liquor, 
105  of  black  oxide  of  copper,  equal  to  84  of  metallic  copper, 
were  obtained  bv  evaporation,  and  then  boiling  with  potafh. 
Sulphur  -         -         -         12 

Copper  -         -         -         84 

Iron      -         -         -         -  4 
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Although  I  have  mentioned,  in  the  preceding  ftatements, 
only  a  fingle  analyfis  of  each  fpecimen,  it  is  by  no  means  to 
be  imagined,  that  fo  fmall  a  number  would  be  fufficient  to 
fatisfy  inquiry.  None  of  the  above  refults  have  been  taken 
into  account,  unlefs  confirmed  by  frequent  repetition;  and 
the  probationary  experiments  have  been  diverfilied,  as  much 
as  lay  in  my  power,  by  many  different  tefts,  and  various  che- 
mical reagents. 

With  regard  to  the  colour  of  fome  fpecimens  of  arfenlate 
of  copper,  it  is  eafilv  to  be  accounted  for  upon  chemical  prin- 
ciples. The  miftake  under  which  we  have  long  laboured, 
that  the  green  is  the  real  oxide  of  copper,  has  happily  been 
reftified  by  M.  Prouft*.  He  has  proved  it  to  be  a  particular 
fubftance,  (to  which  he  has  given  the  very  improper  name  of 
hydrate  of  copper  f,)  endowed  with  peculiar  properties,  and 
compofed  of  the  brown  oxide,  and  of  water,  in  a  ftatc  of 
combination.  From  his  experiments,  and  from  what  I  my- 
felf  have  feen,  I  am  inclined  to  draw  the  conclufion,  that  we 
have  never  yet  obtained  by  art  any  real  fait  of  oxide  of  copper. 
In  examining,  for  inftance,  fulpfiate  of  copjier,  we  find  it  to 
afford  blue  cryftals;  and  to  contain  a  known  quantity  of 
water  of  cryflallization,  and  of  what  we  formerly  called  the 
oxide.  But  tliat  oxide  ftill  retains  a  quantity  of  water,  of 
which  when  it  is  deprived  it  pafles  to  a  very  dark  brown,  and 
changes  its  chemical  nature  and  properties. 

*  Annales  de  Chimie,  vol.  xxxii.  p    26. 

f  Copper  is  not  the  only  metal  capable  of  a  fitnilar  combination.  Co- 
balt, nickel,  and  uranium,  enjoy  the  fame  property.  This  may,  in  fome 
meafure,  explain  the  change  of  colour  which  the  liquid  m-iriates  of  fome 
of  thefe  metais  undergo  by  gentle  heat  j  it  may  likewile  throw  fome  light 
upon  the  fympathctic  ink  of  cobalt. 

O3  If, 
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If,  upon  that  brown  oxide,  a  fufficlent  quantity  of  dilute 
fulphuric  acid  is  poured,  it  yields  a  blue  fait,  but  in  a  pro- 
portion greater  by  about  24  per  cent,  tlian  if  the  green  fub- 
ftance  had  been  employed.  I  imagine,  therefore,  that  the 
firft  operation  of  this  brown  oxide  is,  to  afliime  the  quantity 
of  water  necclTary  to  conft.tute  a  hydrate;  and,  that  the  com- 
bination of  fulphuric  acid  takes  place,  not  between  the  oxide, 
but  between  the  hydrate  and  that  acid,  to  form  a  fait,  which, 
when  cryflallized,  has  taken  another  portion  of  water  in  the 
acl  of  crvriallization.  It  is  a  well  known  fac^,  that  there  is 
a  Hate  of  concentration,  when  an  aqueous  folution  of  muriate 
ot  copper,  gently  heated,  will  change  from  a  blueifh  green 
to  a  beautiful  brown,  which,  upon  cooling,  or  by  the  affu- 
fion  of  water,  refumes  its  former  tinge.  This  brown  liquor 
is  probablv  a  foluiion  of  muriate  of  copper;  while  the  blue 
liquor,  like  e\erv  green  or  blue  folution  of  a  cupreous  fait,  is 
a  combination  of  the  acid  and  the  hydrate,  or  (as  we  fhould 
fay  in  this  cafe)  a  muriate  of  hydrate  of  copper.  It  is  true, 
I  have  not  been  able  to  produce,  fo  often  as  I  could  wifh,  this 
change  of  colour.  I  can,  however,  adduce  the  following  in- 
ftunce,  as  being  much  in  favour  of  my  opinion. 

It  is  evident  that  oxide  of  copper  (for  fo  I  (hall  henceforth 
call  the  brown  Ibbftance)  has  a  verj'  ftrong  afiinity  for  water; 
becauie  the  fixed  alkalis,  (anlefs  when  boiled  upon  it,)  and 
their  carbonates,  all  of  which  eafily  deconipofe  the  falts  of 
copper,  cannot  difpoflefs  the  hydrate  of  copper  of  its  water. 

This  led  me  to  imagine  that  I  could  perhaps,  by  fire,  dif- 
iipate  not  only  the  water  of  crvftallizatlon,  but  that  contained 
in  the  hydrate ;  and  leave  the  acid,  if  a  potent  one,  ftill  in 
the  fait.  But  I  found  that  the  affinity  of  the  alkali,  acling 
upon  the  acid,  had,  in  the  humid  way,  determined  an  order 
of  combination  not  to  be  tti'edted  by  heat ;  for  even  fulphuric 
acid  was  expelled  before  the  water  of  the  hydrate  could  be 
completely  diflipated.  Upon  reflefting  on  the  fixity  of  acids, 
I  could  find  none  fo  proper  for  this  experiment  as  the  phof- 
phoric.  I  therefore  prepared  fome  artiiicial  phofphate  (y{ 
copper,  by  precipitating  the  nitrate  of  that  metal  by  phof- 
phate of  foda.  When  waflied  and  dried,  it  was  in  the  form 
of  a  fine  blueifii  grreen  powder,  among  which  many  crvftals 
were  difcernible  almoft  to  the  naked  eye. 

One  hundred  parts  of  this,  expofed  to  a  gentle  red  heat, 
became  of  a  much  paler  green,  but  paffed  entirely  to  brown 
when  the  temperature  was  fufficientlv  elevated.  I  had  then 
a  brown  phofphate,  not  of  hvdrate,  but  of  oxide  of  copper, 
and  from  which  no  acid  had  been  volatilized.  Its  lofs  of 
weight  was  whollv  from  the  water  which  had  been  expelled, 

and 
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and  amounted  to  15,5.  Its  other  proportions  I  found,  by 
further  analyfis,  to  be  '3^^  of  phofphoric  acid,  and  49,5  of 
oxide  of  copper.  It  is  not,  however,  to  be  concluded  from 
this,  that  there  are  really  15,5  of  water  of  cryftallization,  in 
blueifh  green  phofphate  of  copper.  We  mufl  recolleft  that 
it  is  a  phofphate  of  hydrate  of  copper,  and  that  49,5  of  oxide 
demand  13  of  water  to  exill  in  that  ftate  :  3,5  therefore  are 
the  amount  of  the  water  of  cryftallization  ;  and  its  order  of 
union  may,  with  more  propriety,  be  thus  ftated  : 

mter°^''''T'     49.5  I  forming  hydrate  of  copper    -    61,5 

Phofphoric  acid  -  -  -  '  ZS 

Water  of  cryftallization  -  -  -  3,^ 

300,0 
And  this  is  the  order  which  fliould  be  adopted  in  the  ftate- 
ment  of  all  analyfes  of  falts  of  copper. 

1  could  eafily  produce,  by  the  i'ame  method,  a  pale  green, 
or  a  brown  arfeniate;  and,  in  nature  alfo,  the  colour  of  the 
ore  accurately  correfponds  with  the  proportion  of  water,  as 
may  be  feen  by  comparing  together  any  of  the  foregoing 
analyfes. 

Having  thus  convinced  myfelf,  by  analyfis,  that  copper  is 
found  in  nature  united  with  arfenic  acid  in  different  propor- 
tions, I  next  wilhed  to  afcertain  whether  art  could  efFe6t 
limilar  combinations.  For  this  purpofe,  I  poured  into  arfe- 
niate  of  ammonia,  a  folution  of  nitrate  of  copper.  The  me- 
tallic arfeniate  was  immediately  precipitated  in  cryftalline 
grains,  of  a  blue  colour,  rather  more  intenfe  than  the  phof- 
phate already  mentioned;  and  the  liquor,  which  remained 
blue,  was  decanted.  The  colour  which  this  latter  retained, 
I  imagined,  was  due  to  the  prefence  of  a  greater  quantity  of 
nitrate  of  copper  than  w^as  neceflary  to  precipitate,  from  its 
alkaline  bafis,  the  arfenic  acid  combined  with  the  copper.  After 
a  partial  evaporation,  I  poured  in  alcohol ;  and  found,  to  my 
furprife,  that  the  confequence  was  another  precipitation, 
which  was  much  increafed  by  allowing  the  liquor  to  remain, 
Cryftals  ftill  more  rich  in  colour  than  the  former,  and  very 
evidently  rhomboidal,  even  to  the  naked  eye,  were  gradually 
formed.  Imagining  there  muft  be  fome  effential  caufe  of 
the  greater  folubility  of  the  one  than  of  the  other,  I  refolved 
to  examine  them  apart. 

One  hundred  parts  of  the  iirft  of  thofe  precipitates,  expofed 
to  a  low  red  heat,  loft  22.  Boiled  with  potafh,  there  remained 
undilfolved  a  blackifli  brown  powder,  which,  well  wafhed  and 
driedj  weighed  50.     The  fupernatant  liquor,  falurated  with 

O  4  nitric 
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nitric  acid,  and  evaporated,  was  precipitated  by  nitrate  of 
lead.  Upon  filtration,  82  were  left,  which  indicate  27  of 
arfenic  acid.     Therefore  this  arfeniate  of  copper  contained. 

Copper       -         _         -         50 

Arfenic  acid         -         -         27 

Water        -        -        -        aa 

.99 
The  fecond  artificial  compound,  which   was  mentioned 

above,  was  evidently  more  foluble  than  the  latter ;  and  ana- 
logy might  lead  us  to  fufpeft,  in  arguing  from  the  generality 
of  falts  the  bafis  of  which  is  fuperlaturated,  that  it  contained 
an  excefs  of  acid.  It  was  analyfed  in  the  fame  manner  as 
the  laft,  and  afforded, 

Oxide  of  copper  '         '         35 

Arlenic  acid       _         -         _         39,^ 
Water      -        -        -        -         24 

98,5 
Thus  then  have  we  two  artificial  arfeniates  of  copper,  one 

of  which  intimately  correfponds  with  one  of  thofe  which  we 
have  recognized  among  the  produftions  of  nature.  The  other 
pofliblv  will  be  found,  but  we  are  not  yet  in  poffeflion  of  it ; 
for  I  fhall  prefently  mention  the  reafon  why  No.  I.,  although 
containing  39  of  acid,  cannot  fairly  be  elleemed  as  fuch. 
I  have  net  yet  been  fo  fortunate  as  to  form  the  other  com- 
binations, but  do  not  doubt  that  art  may  one  day  fucceed  in 
obtaining  them. 

REMARKS. 

Before  I  conclude  this  feftion,  which  hitherto  has  had  for 
its  objecl  a  particular  account  of  certain  kinds  of  copper  ore, 
as  well  as  of  their  matrices,  it  may  not  be  fuperfluous  to  offer 
a  few  remarks,  noi  foreign  to  the  prefent  fubjeft,  upon  fome 
methods  generally  ufed  in  the  docimaftic  art.  To  prove  the 
prefencc  jf  different  fubltancts  in  foffils,  is  an  objeft  of  deli- 
cate refearch :  but,  to  determine  proportions  with  accuracy, 
is  the  mofl  difficult  operation  of  analytic  chemiftry,  and 
often  eludes  inveffigation.  It  is  rather  a  pleafine:  refie<^ion  to 
think  that  we  are  in  the  infancy  of  chemical  exa6luefs;  and 
thai  we  may  fee  the  day  of  improvement,  when  the  errors 
which  we  no  v  commit  will  require  all  the  aid  of  felf-compla- 
cency  to  be  in  the  leaft  excufed.  And  it  may  be  of  more  real 
utility  to  ftate  with  franknefs,  although  we  cannot  account 
for  them,  thofe  anomalous  appearances  which  fo  frequently 
occur,  than  to  court  the  phantom  of  rigid  accuracy,  the  re- 
ality 
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ality  of  which  we  can  as  yet,  but  in  a  few  inftances,  be  fure 
we  have  attained.  For  every  obfervation,  however  trivial^  of 
this  kmd,  will  haften  the  arrival  of  that  moment  when  we 
fhall  be  enabled  to  approach  a  little  nearer  to  truth. 

I  have,  for  many  reafons,  preferred  boiling  the  nitrate  of 
copper  with  either  of  the  fixed  alkalis,  to  the  method  gene- 
rally recommended,  which  is,  to  precipitate  all  the  copper 
from  its  folvent,  by  carbonate  of  pota'li  or  of  foda;  then,  to 
redilfolve  in  muriatic  acid;  and  to  precipitate,  in  the  me- 
tallic date,  by  a  plate  of  poliflied  iron. 

Firft,  when  an  alkaline  carbonate  is  ufed,  the  precipitate 
is  a  carbonate  of  hydrate  of  copper ;  and  this  fubftance  is  fo- 
luble  in  an  excefs  of  the  precipitant.  I  once  evaporated  fome 
very  beautiful  blue  liquor,  obtained  in  an  operation  of  this 
kind,  and  found  a  cryftallized  fait,  which  I  became  defirous 
to  examine.  But,  as  the  folution  contained  another  fait, 
formed  by  the  acid  (which  originally  hcKI  the  copper  in  fo- 
lution) and  the  alkali  employed,  I  found  it  neceflary  to  form 
fome  hydrate  of  copper  dire6lly  for  the  purpofe. 

Some  hydrate  of  copper  was  therefore  prepared,  by  decom- 
poling  the  nitrate  of  that  metal  by  a  very  dilute  folution  of 
potafli,  and  well  wafliing  and  drying  the  precipitate  :  it  was 
that  fine  powder  formerly  well  known  a«  the  oxide  of  copper. 
Some  of  this  fubltance  was  thrown  into  a  folution  of  car- 
bonate of  potafli,  through  which  a  current  of  carbonic  acid 
had  been  made  to  pafs  lor  a  long  time,  and  they  were  then 
(lightly  heated  together.  One  part  of  the  hydrate  became 
of  the  fame  colour  as  the  real  oxide ;  the  other  was  dilfolved, 
and  the  liquor  was  converted  into  a  greenifh  blue  iolution. 
Thus,  one  part  of  the  hydrate  had  yielded  its  water  to  the 
other,  in  order  to  flivour  this  quadruple,  or  rather  this  double 
combination,  of  carbonate  of  potafh  and  hydrate  of  copper: 
the  liquor,  when  reduced,  afforded  a  mafs,  which,  repeatedly 
rediffolved  and  evaporated,  with  difficulty  aflumed  any  deter- 
minate form  of  cryflallization.  This  fait  is  a  carbonate 
of  potafh,  holding  a  little  copper.  It  is  of  a  pale  blue,  and 
varies  in  colour  according  to  the  quantity  of  water  of  cryf- 
tallization,  and  of  metal.  It  is  {lightly  deliquefcent,  and 
foluble  in  about  three  parts  of  water,  at  60',  but  requires 
much  lefs  water  when  the  water  is  boiling.  It  cryftallizes 
by  cooling,  much  like  carbonate  of  potafh.  It  is  foluble  in 
a  large  quant  tv  of  alcohol.  It  lofes  about  43  per  cent,  of 
carbonic  acid,  by  folution  in  a  flronger  acid  3  and,  prepared 
in  the  manner  I  have  mentioned,  contains  no  more  than 
5  percent,  of  oxide  of  copper;  although  carbonate  of  potafli, 
when  poured  into  a  folution  of  any  fak  of  copper,  appears 

to 
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to  retain  a  much  greater  quantity.  This,  therefore,  is  a  fuf- 
iicient  proof  ot  tlie  inaccuracy  of  attempting  to  precipitate 
copper  from  its  fokitions,  by  an  alkahne  carbonate;  for  car- 
bonate of  foda  has,  hke  carbonate  of  potafh,  the  property  of 
diflblving  and  cryrtaUizing,  as  a  triple  fak,  with  hydrate  of 
copper. 

In  addition  to  this  fource  of  error,  we  may  add  the  very 
uncertain  operation  of  one  metal  upon  the  faline  combination 
of  another,  whatever  may  be  their  affinity  for  oxvocn.  In- 
deed I  have  fo  often  remarked  this  very  great  uncertainty, 
that  I  was  pleafcd  to  find  the  obfervation  had  occurred  to 
Mr.  Proufl;  and  I  have  conflantly  found  that  more  depend- 
ence can  be  placed  upon  the  method  I  have  adopted,  than 
upon  any  attempts  to  precipitate  the  metals  by  each  other. 

With  regard  to  efficacy  and  promptnefs,  tin  or  zinc  is  pre- 
ferable to  iron ;  but,  with  any  of  the  three  metals,  a  phasno- 
menon  occurs,  for  which  I  have  not  been  able  to  account 
in  any  manner  the  leaft  fatisfaclory.  As  the  effe<!^s  are  more 
ilriking  with  zinc  than  with  the  other  metals,  I  (hall  enter 
into  particulars  refpetling  the  ufe  of  that  melal  only. 

When  a  bit  of  zinc  (or  tin,  or  iron,)  is  immerfed  in  a  fo- 
lution  of  muriate  of  copper,  a  precipitation  begins,  and  all 
the  copper  is  finally  feparated  in  a  few  hours*:  but,  if  a 
little  muriatic  acid  is  added  to  this  folution,  and  the  zinc 
then  immerfed,  a  violent  efFervefcence  takes  place;  hydrogen 
gas  is  difengaged,  and,  in  lefs  than  two  minutes,  the  copper 
is  fo  completely  precipitated  in  the  metallic  flate,  fliat  neither 
ammonia,  nor  even  fulphurated  hydrogen,  can  difcover  any 
veltige  of  its  prefence. 

It  would  appear  from  this,  that  hydrogen  is,  in  this  cafe, 
the  real  redutlive  and  precipitant  of  the  copper.  Yet,  how 
can  we  reconcile  the  evident  contradiction,  that,  in  one  cafe, 
zinc  with  muriatic  acid  will  decompofe  water,  that  is,  that 
zinc  and  muriatic  acid  will  attra6l  oxygen  more  flrongly  than 
hydrogen  can,  yet  that,  in  the  other  cafe,  hvdrogen,  whofe 
afSnity  for  oxygen  is  weaker  than  that  of  zinc  and  muriatic 
acid,  will  be  more  ipeedy  and  powerful  than  zinc  and  mu- 
riatic acid,  in  attratiing  that  oxv2;en  from  copper  ?  Again, 
how  is  it  poffible  that  zinc  and  muriatic  acid  will,  in  pre- 
ference to  taking  oxygen  immediately  from  the  oxide  of  cop- 
per, decompofe  water,  the  hvdrogen  of  which  will  unite  with 
the  oxvgen  of  the  oxide  of  copper,  again  to  become  w'ater, 
which  it  originally  was  ?  All  this  appears  to  me,  I  confefs, 
as  contradictory  as  to  fav,  one  is  lefs  than  two,  two  are  lefs 

*  If  any  auantitv  of  Tsfutral  fait  is  prefent  in  the  foluiion,  the  precipi- 
tation is  much  retarded,  and  is  feldom  complete. 

than 
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than  three,  yet  three  are  much  lefs  than  one.  This  ophiion, 
that  hydrogen  is  really  the  redudrlive,  is  the  more  extraordi- 
nary, as  it  is  not  founded  on  the  lingle  experiment  above 
mentioned. 

If  a  bit  of  zinc  (or  tin,  or  iron,)  is  thrown  into  a  fi^lution 
of  oxide  of  arfenic  in  water,  no  change  of  any  kind  will  be 
effefted,  even  after  a  conlidcrable  time  :  but  the  inllant  that 
muriatic  acid  is  added,  effervefcence  and  precipitation  com- 
mence; a  few  minutes  fuffice  to  obtain  all  the  arfenic  in  its 
metallic  ftate.  It  may  be  ;  bje6led  here,  that  muriatic  acid 
(as  muriatic  acid)  produce?  iome  hitherto  unknown  modi- 
fication in  the  order  of  eftabliflied  athnities.  This  objeftion 
is  not  plaufible;  and  I  can  adduce  fo  clear  an  anfwer  to  it, 
as  to  fhow  that  it  is  of  very  little  moment.  If  aqueous  arfenic 
acid  is  ufed  inflead  of  the  above  foKition,  the  fame  phaeno- 
mena  of  efl'ervefcencc  and  precipitation  enfue  as  when  mu- 
riatic acid  had  been  ufed  in  the  former  cafe ;  and  that  preciie 
quantity  of  metallic  arfenic  is  thrown  down,  which  can  yield 
fufficient  oxygen  to  the  zinc  to  combine  with  the  remaining 
acid  undecompofed.  The  precipitate  which  is  formed,  is  a 
mixture  of  metallic  arfenic  with  arfeniate  of  zinc;  and  thefe 
may  be  feparated  by  muriatic  acid,  which  will  dilfolve  the 
metallic  fait,  without  afting  upon  the  arfenic. 

If,  inftead  of  muriatic  acid,  fulphuric  acid  is  ufed,  the 
fame  phaenomena  take  place,  in  a  kfs  degree.  But,  if  the 
experiment  Is  tried  with  nitric  acid,  tliere  is  no  difengage- 
ment  of  hydrogen  gas ;  and  the  metals  effect  a  precipitatioa 
with  much  lefs  rapidity  and  certainty  than  in  the  former  cafe. 

It  is  very  true,  that  hydrogen,  in  its  nafcent  ftate,  may 
have  properties  with  which  we  are  yet  unacquainted ;  and 
may  determine  combinations,  which  it  can  in  no  other  ftate 
produce.  But  the  decompotition  of  water,  in  the  firft  in- 
ftance,  in  order  that  a  new  recompolition  mav,  at  that  mo- 
ment, be  effected  by  the  fame  agents,  is  in  itfelf  fufficiently 
paradoxical. 

The  fa^ls  laft  mentioned  are  fomewhat  analogous  to,  and 
feem  even  confirmative  of,  a  theory  propofed  fomc  time  pad 
by  JNlrs.  Fulhame;  but  I  Ihall  withhold  my  full  aflent,  both 
to  her  explanation  and  to  any  I  could  give,  until  thefe  evi- 
dentcontradiiSlions  can  in  fome  way  be  further  elucidated. 

In  the  analvfis  of  every  ore  in  which  the  metal  is  com- 
bined with  fulphur,  I  have  found  much  variation  in  the 
quantity  of  the  latter  which  niav  be  obtained,  even  in  expe- 
rin.ents  upon  the  fame  fpeclmcn.  If  nitric  acid  is  ufed  not 
fufficiently  ftrong,  part  of  the  ore  remains  untouched,  and 
will  require  lubfcjiient  ireatment,  always  tlifadvantageous  in 
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delicate  operations.  If  the  acid  is  too  ftrong,  a  great  part  of 
the  fulphur  is  converted  into  fulphuric  acid  ;  fo  that,  in  either 
cafe,  there  is  room  for  error.  I  thought  that,  to  avoid  this, 
(except  in  cafes  where  any  metal  which,  with  fulphuric  acid, 
forms  an  infoluble  fait,  was  prefent,)  ftrong  nitric  acid  might 
be  ufed,  and  all  the  fulphur  converted  into  acid.  If  potafh, 
foda  *,  or  ammonia,  are  ufed  as  precipitants  of  the  different 
metals,  the  quantity  of  fulphur  may  be  eafily  afcertained. 
I  took  a  given  weight  of  fulphur,  and  converted  it  into  ful- 
phuric acid  by  means  of  nitric  acid.  I  then  neutralized  and 
evaporated  it.  Nitrate  of  barytes,  poured  in,  gave  a  precipi- 
tate which,  in  one  experiment,  indicated  a  proportion  of 
fulphur  equal  to  14,4,  and  in  another  to  14,6,  contained  in 
one  hundred  of  fulphate  of  barytes.  A  dift'erence  fo  trifling 
need  not  be  regarded.  According  to  Isl.  Lavoifier,  fulphuric 
acid  contains  71  of  fulphur,  and  29  of  oxygen;  and,  accord- 
ing to  the  fynoptic  tables  of  M.  Fourcroy,  fulphate  of  barytes 
contains  33  per  cent,  of  fulphuric  acid  :  therefore,  by  this 
calculation,  one  hundred  of  fulphate  of  barytes  contain  33,43 
of  fulphur,  inftead  of  14,4,  or  14,6.  I  do  not  pretend  to 
account  for  fo  great  a  difference  in  thefe  refults  f ;  but  that 
very  difference  led  me  (by  exciting  me  to  doubt  thofe  which 
I  had  obtained,  and  inducing  me  to  frequent  repetition,)  to 
a  more  pofitive  conviAion  of  the  proportions  I  have  men- 
tioned. M.  Lavoifier  obtained  his  proportions  by  combuf- 
tionj  and,  admitting  even  that  nothing  was  loft,  it  muft 
have  been  rather  difficult  to  obtain  the  fulphuric  acid  in  a 
ftate  proper  to  value  the  quantity.  Indeed  I  do  not  know 
of  any  direct  experiments  which  prove,  in  a  fatisfaftory 
manner,  that  we  have  ever  obtained  that  acid  perfectly  free 
from  water;  unlefs  when  combined  with  an  earth,  or  an 
alkali,  in  fome  fait,  and  thai  fait  calcined  in  a  very  ftrong 
red  heat. 

To  afcertain  the  quantity  of  metallic  arfenic  in  mifpickel, 
arfenical  pyrites,  &c.  the  moft  advantageous  method  is,  to 
acidify  it  by  nitric  acid,  and  then  to  combine  it  with  oxide 
of  lead,  i  his  arfeniate  of  lead  (containing,  as  was  before 
faid,  33j2  per  cent,  of  acid,)  may  be  eftimated  to  contain 
22  per  cent,  of  metallic  arfenic.  If  both  fulphur  and  arfenic 
are  prefent,  lepd  may  be  equally  ferviceable,  after  both  have 
been  acidified;  for  fulphate  of  lead  is  not  materially  foluble 
in  any  acid ;  whereas,  on  the  contrary,  arfeniate  of  lead  is 
very  much  fo. 

*  See  note  in  page  144. 

f  I  was  particuiariy  cautious  in  afcertaining  that,  during  that  experi- 
ment, no  fulphnreoiss  acid  had  been  produced,  the  iorma:ion  of  which 
vvouid  iiave  eauA  atcouuted  tor  any  diifci'e;;cc. 

When 
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When  copper  and  iron  are  to  be  feparated,  one  fingle  afFu- 
iion  of  ammonia  will  not  always  fuffice.     That  two  may  be 
fometimes  neceflary,  is  an  objedlion  to  the  method  I  propofe 
for  the  fubfequent  ebullition  with  potafh.     But,  when  I  ufe 
that  of  precipitating  the  copper  by  iron,  it  requires  no  pre- 
vious precipitation  by  any  alkali.     It  is  fuflBcient  to  add  mu- 
riatic acid  to  the  original  folution  of  the  ore  in  nitric  acid, 
and  evaporate  to  dr)'nefi.     The  nitric  acid  is  diflodged  from 
the  oxide  of  copper,  and  the  muriatic  takes  its  place.     If  a 
fingle  evaporation  is  not  fufficient,  a  fecond  (for  the  operation 
is  very  (liort,  and  caufcs  no  lofs  upon  fillers,  Sec.)  may  be 
attempted ;  and  when  the  iron  uled  for  the  purpofe  of  re- 
vivifying the  copper  is  put  in,  the  liquor  may  be  made  to 
boil;  by  which  means  the  procefs  is  rendered  much   more 
certain  and  expeditious.     Some  iron  will  neceiTarily  be  dif- 
folved,  and  the  quantity  muft  be  noted.     The  liquor,  which 
contained  muriate  of  copper  and  of  iron,  now  contains  only 
the  latter.     Boiled  with  a  little  nitric  acid,  it  will  become 
red;  and  then  ammonia,  or  potafh,  will  give  a  red  precipi- 
tate, which,  well  waihed  and  dried,  will  reprefent  6i   per 
cent,  of  metallic  iron.     All  thefe  metals  having  thus  been 
precipitated,  no  conftituent  part  of  the  ore,  except  the  ful- 
phur,  which,  in  the  fird  treatment,  had  been  converted  into 
fulphuric  acid,  is  contained  in  the  liquor;  and  from  it,  whea 
neutralized,  this  latter  may  be  precipitated  bv  nitrate  of  ba- 
rytes,  which  will  reprefent  14,6  per  cent,  of  fL;lj.hur.     The 
abfolute   neceihty  of  conftantly  ufing  pure  alkalis,  in  this 
method  of  analylis,  is  too  evident  to  be  infilled  upon. 

GENERAL  VIEW  OF  THE  FOREGOING  ANALYSES. 

In  taking  a  retrofpeftive  furvey  of  the  experiments  above 
related,  upon  the  various  natural  arfeniates  of  copper  which 
we  have  examined,  we  fhall  find, 

Firft,  1  hat  natural  arlcniate  of  copper  exifts  in  three  dif- 
ferent ftates  of  combination  ;  the  firft  containing  14  per  cent., 
the  fecond  21  per  cent.,  and  the  third  about  29  per  cent,  of 
acid. 

Secondly,  That  each  of  thefe  may  contain  different  propor- 
tions of  water,  either  as  conftituting  a  hydrate,  or  as  water 
of  cryllallization. 

Thirdly,  That,  upon  lofing  its  water,  arfeniate  of  copper 
will  pafs  from  blue  to  pale  green,  and  finally  to  brown,  as  in 
No.  I. 

Fourthly,  That  No.  I.  is  the  only  real  arfeniate  of  copper, 
all  the  others  being  arfeniates  of  hydrate  of  copper. 

Fifthly,  That  No,  I,  is  not  to  be  adiiiitted  as  an  arfeniate 
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of  copper  containing  39,7  per  cent,  of  acid.  For,  if  we  put 
it  on  the  fame  fooling  with  the  others,  in  admitting  a  due 
proportion  of  water  into  its  compofition,  we  fliall,  by  calcu- 
lation, reduce  it  to  that  clafs  containing  39  per  cent. 

Sixthly,  That  in  beginning  with  that  kind  which  contains 
the  lead  quantity  of  acid,   and  rifing  progrcflivcly  to  that 
which  contains  the  grcatefl,  we  Ihall  find  the  order  to  be  thus: 
No.  VI.  contains  -         14  per  cent. 

No.  V.         -         -         -         21  per  cent. 
Nos,  I.  TIT.  and  IV.      -         29  per  cent. 

No.  II,  feems  to  be  a  particular  fpecies.  It  confifls  of  a 
much  greater  proportion  of  oxide,  with  a  lefs  quantity  of 
water,  (and  this  its  external  colour  announces,)  combined 
with  nearly  the  fame  proportion  of  arfenic  acid.  Indeed,  if 
certain  charafters  did  not  fpeak  fo  ftrongly  in  favour  of  this 
divilion,  I  (hould  not  have  hefitated  to  clafs  it  with  the  lall- 
mentioned  kinds.  But  it  is  found  in  many  dates ;  which 
feems  to  indicate,  that  the  water  is  by  no  means  in  the 
fame  degree  of  intimate  combination  that  it  is  in  the  others ; 
and  this  alone  may  ferve  to  didinguilh  it  to  the  eye  of  the 
mineralogill. 

If,  to  the  above  natural  arfeniates,  is  added  the  fecond  ar- 
tificial arfeniate,  we  fliall  have  another  proportion  of  acid,  at 
the  rate  of  40  per  cent.  Here  then  we  have  two  fimple  fub- 
ftances  combined  in  four  difilerent  proportions,  and  producing 
feven  diftinft  combinations. 

But,  what  is  not  the  lead  to  be  admired,  is  the  wonderful 
accordance  in  the  order  which  two  fciences,  opciating  with 
very  difl'crent  indruments,  have  allotted  to  the  fame  fubdances. 
By  that,  not  only  the  fagacity  of  Nature  becomes  very  drik- 
ing;  but,  from  the  acknowledged  accuracy  of  one  method  of 
invef^igation,  the  reliance  to  be  placed  upon  the  other  is 
rendered  more  confpicuous ;  and  each  receives  additional 
llrcngth  and  confirmation.  Chemidry  has  long  been  in  the 
habit  of  aiding  the  fcience  of  mineralogy,  of  which  it  laid 
the  foundation  ;  but  it  was  not  till  lately  that  crydallography 
could  form  a  judgment  of  its  own,  much  lefs  confirm  the 
truth  of  the  fource  from  which  it  fprung. 

Section  II. 

Arfeniates  of  Iron. 

The  arfeniates  of  iron  remain  now  to  be  examined.  In- 
cluded, formerly,  among  arfeniates  of  copper,  they  have  been 
feparated  from  them  up(Mi  the  authority  of  chemical  analvfis. 
For,  although  to  recognifc,  by  external  character  and  forni 
in.  all  their  modifications,  fubdances  already  known^  is  par- 
ticularly 
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ticularly  the  province  of  cryftallography ;  yet  he  who  would 
expe6l  that  it  (liould  declare  the  nature  of  thofe  fubftances 
which  it  beholds  for  the  lirft  time,  would  exatl  more  than  it 
ever  has  promifed,  or  ever  could  perform.  Among  foflils,  it 
may  clafs,  and  find  new  fpecies ;  but  chemical  analyfis  is  the 
bafis  of  all  arrangement  among  metallic  ores.  In  them,  to 
feparate,  is  the  tallc  of  the  onej  to  aflign  a  place,  is  the  bu- 
finefs  of  the  other. 

Cupreous  Arfemate  of  Iron  *. 

One  hundred  parts  of  this  arfeniate,  expofed  to  a  low  red 
heat,  loO;  12,  which  were  pure  water.  Nitric  acid  was  poured 
upon  the  refiduum  ;  and,  finding  that  it  was  diffolved  with 
difficulty,  the  ebullition  was  continued  during  feverai  hours. 
The  liqi^ior  was  then  filtered.  Sixty  parts,  which  ihall  pre- 
fently  be  examined,  remained  undilTolved.  Into  this  filtered 
liquor,  nitrate  of  lead  was  poured,  which  occafioned  a  preci- 
pitate, as  ufual ;  but  the  operation  was  difcontinued  until  I 
(hould  obtain  all  the  arfeniate  of  copper  which  I  imagined 
to  be  contained  in  the  ore.  For  this  purpofe,  I  had  re- 
courfe  to  the  60  parts  mentioned  above.  They  were  in  the 
form  of  a  greemrfi  gray  powder,  very  hard  and  gritty,  which 
had  every  appearance  of  filica,  contaminated  by  a  fmall  por- 
tion of  copper  interpofed  between  the  molecules  of  that  earth. 
I  refolved  to  treat  it  in  the  fame  manner  as  all  filiceous  ftones, 
and  proceeded  to  boil  it  with  potalh. 

In  lefs  than  three  minutes  it  became  of  a  very  red  brown, 
from  the  greenilh  gray  which  it  originally  was;  and  feemed 
confiderably  attenuated  in  its  particles.  The  liquor  was  de- 
canted, and  examined.  It  was  found  to  contain  arfenic  acid  y 
and  the  precipitate,  which  had  refifted  the  aftion  of  the  pot- 
afh,  was  proved  to  be  a  mixture  of  iron  and  copper. 

Thefe  preliminary  experiments  were  fufficient  to  indicate  a 
ready  method  of  analyfis.  100  parts,  boiled  with  potafli, 
immediately  became  of  a  deep  reddifh  brown.  The  liquor 
was  feparated  from  the  refiduum  by  filtration;  and,  after  the 
ufual  neutralization,  evaporation,  and  affufion  of  nitrate  of 
lead,  (all  of  which  operations  were  detailed  in  the  firfi.  part 
of  this  paper^)   gave  a  precipitate   correfponding  to  ^^,^  of 

-■'  This  fpecies  had  been  mentioned  by  Mr.  Prouft,  but  in  a  manner 
which,  as  it  was  a  new  fubftance,  and  demanded  particular  attention,  does 
not  give  all  the  fatisfadion  which  that  chemift  generally  affords.  No 
doubt  the  -fcarcity  of  the  ore  prevented  his  making  every  neceiTary  re- 
fearch ;  and  I  may  deem  myfelf  fortunate  in  having  been  fo  near  the  fpot 
in  which  it  is  found.  My  friend  Mr.  Hatchett  very  obligingly  gave  me 
a  fpecimen  of  this  ore,  which  he  had  received  from  Dr.  Pallas,  who  had 
brought  it  \vith  him  from  Siberia,  where  it  had  been  found. 

arfenic 
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arfenic  acid.  The  firft  refiduum  weighed  53.  Diffolved,  as 
far  as  they  could  he,  in  muriatic  acid,  there  remained  3, 
which,  upon  examination,  were  found  to  be  really  filica. 
Ammonia,  poured  in  excels  into  the  muriatic  folution,  re- 
difl'olved  22,5,  which  were  copper;  and  27,5  of  iron  re- 
mained behind.     The  proportions  were. 

Silica  ~  "         "  3 

Arfenic  acid  -         -         33,5 

Oxide  of  iron  -         *         37,5 

Oxide  of  copper        -         -         32,5 
Water  -  ^         -         la 

.  98.5 
None  of  thefe  experiments  were  fufficient  to  determme, 

whether  this  ore  is  in  the  ftate  of  a  triple  fait,  or  merely  a 
mixture  of  two  arfeniates.  As,  in  a  ternary  combination, 
the  proportion  of  acid  might  vary,  it  cannot  be  juftly  called 
in  to  aid  us  in  our  inquir)-.  The  folubility  of  one  part  of  the 
ore  being  much  greater  than  that  of  the  other,  and  in  dif- 
ferent quantities  of  each  fait,  incline  more  to  the  opinion  that 
it  is  but  a  mixture. 

Sijnple  Arfeiiiate  of  Iron. 

This  arfeniate,  expofed  to  any  degree  of  heat,  gave  but  an 
unfatisfa(5lory  refult,  with  regard  to  the  quantity  of  water. 
The  arfenic  acid  is  \olatilized  from  this  ore  with  peculiar 
facility,  for  which  I  fliall  attempt  hereafter  to  account. 

Some  fubfequent  experiments,  however,  have  induced  me 
to  fix  the  quantity  of  water  at  about  10,5. 

One  hundred  parts,  boiled  with  potafh,  left  58,5.  The 
liquor,  treated,  as  ufual,  by  nitrate  of  lead,  gave  31  of  arfenic 
acid.  The  58,5  left  four,  which  muriatic  acid  could  not 
diflblve,  and  which  were  iilica.  Ammonia  diflblved  9;  and 
there  remained  45,5  of  iron.  This  analyfis  prefents  the  fol- 
lowing refult : 

Silica       _       .         -         _  4 

Arfenic  acid      -       -  -         31 

Oxide  of  iron  -         -         45j5 

Oxide  of  copper        -         -  9 

Which  will  leave  for  water        10,5 

100,0 

This  ore  appears  to  be  a  pure  arfeniate,  mixed  accidentally 

with  a  little  copper;  a-  fome  of  the  copper  arfeniates  cafually 

give  traces  of  iron.     This  is  the  kind   mentioned  by  Mr. 

Klaproth   as  an  arfeniate  of  copper,    and  the  firft  known 

under 


of  Copper  and  of  Irort.  225 

tinder  that  denomination.  Heating  it  on  chai^coal,  before 
the  blowpipe,  he  perceived  a  fniell  of  arfenic,  and,  at  length, 
obtained  a  metallic  outtorij  which  was  found  to  be  copper. 
That  there  is  cwpper  in  this  ore,  is  evident  from  analyfis.  But 
the  mere  drfcnicai  fmell  was  not  a  fufKcient  ground  to  aflert 
that  it  contained  arfenic  acid;  lor  this  metal  might,  with  as 
much  jirobabiiitv,  have  Ircen  in  any  other  ftate.  If,  indeed, 
that  very  accurate  and  able  analyft  had,  upon  trving  the  ore 
with  the  blowpipe  in  a  platina  fpoon,  perceived  no  fumes, 
he  might  then  have  concluded  that  the  arfenic  mud  be  in 
the  ftate  of  acid,  and  that  charcoal  was  neceflfary  to  operate 
a  partial  reduction,  to  which  the  arfenic  owed  its  volatility 
and  its  fmcH.     But  no  fuch  experiment  is  reported. 

It  is  aifo  rather  extraordinary  that  Mr.  Gmelin  fhould 
have  taken  this  ore  out  of  the  clafs  of  atfenical  ores,  and  left 
it  as  an  unknown  fpecies  of  copper;  whenj  in  fact,  it  is  an 
arfenical  ore,   but  not  an  arfenical  ore  of  copper. 

I  examined  fome  cryftais  which  are  commonly  attached  to 
the  fpecimens  of  this  ore.  They  were  thofe  which,  according 
to  M.  de  Bournon,  are  ia  a  Itate  of  decompofition.  By  this 
fpontaneous  decay,  they  become  of  a  deep  orownifh  red,  not 
unlike  the  fubftance  called  colcothar ;  but  they  ftill  retain 
their  cubic  form.  They  contain  a  little  acid  and  water, 
owing,  perhaps,  to  their  having  efcaped  from  total  decompo- 
fition. The  fame  theory  that  accounts  for  the  difficulty  of 
afcertaining  the  quantity  of  water  will  account  for  the  red 
colour  they  thus  alVume. 

When  green  i'ulphate  of  iron  is  expofed  in  a  crucible  to  a 
red  heat,  it  is  well  known  that  fulphureous  acid  is  difengao-ed 
in  great  quantities;  and  that,  it  the  operation  is  continued 
long  enough,  there  remains  a  red  powder.  In  this  cafe,  the 
green  oxide  of  iron  has  taken  up  oxygen  from  the  acid  ;  and 
this  latter  has  been  partly  decompofed,  and  almoli-  totally 
volatiliijed.  Now,  in  the  fpecies  here  fpoken  of,  the  iron,  as 
in  the  green  fulphate,  is  in  th€  ftate  of  green  oxide ;  therefore 
capable  of  receiving  an  additional  portion  of  oxNgen.  ijut 
arfenic  acid  will,  at  a  hi^h  temperature,  lofe  a  part  of  its 
ox\gen,  and,  retrograding  to  the  Itate  of  white  oxide,  will 
be  volatilized';  and  (lill  more  eafily  will  ihofe  changes  take 
place,  when  oxide  of  iron,  ready  to  receive,  and  arfenic  acid, 
ready  to  yield  oxygen,  arc  in  conta6l.  A  lefs  detjree  of  heat, 
therefore,  will  fuffice  to  drive  off  this  acid,  from  green  arfe- 
niate  of  iron,  than  frotn  arfeniate  of  copper.  But  we  muft 
not  fri)m  this  conclude,  that  the  affinity  of  the  latter  metal 
for  arlenic  acid  is  fnperior  to  that  of  the  foniier;  for,  the  at- 
traction of  green  oxide  of  iron  for  oxygen^  and  of  caloric  for 
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white  oxide  of  arfenic,  determines  a  new  order  of  divctlin* 
affinities. 

But  moil  of  the  mineral  acids  that  have  been  tried  have 
been  found  capable  of  uniting  with  iron  in  twoftates;  in 
the  Itate  of  green  oxide,  and  in  that  of  red  oxide,  the  rcfi- 
duary  powder  above  nientioiKd.  I  was  defirous  to  knou' 
wh^ither  1  cnuld,  in  any  manner,  imitate,  by  art,  the  lalt 
natural  producls  I  have  examined,  as  1  had  aln'ady  imitated, 
in  fome  degree,  an  arfcniate  of  copper.  For  this  purpofe,  I 
decompofed  green  fulphate  and  red  iulphate  of  iron,  by  arle- 
niate  of  ammonia;  and,  having  well  waflied  and  dried  the 
precipitates,  proceeded  to  examine  them. 

The  green  arfeniate  was  a£ted  upon  by  beat,  in  the  fame 
manner  as  the  natural  one,  and  exhibited  the  fame  appear- 
ances.    By  the  ufual  methods,  I  found  its  proportions  to  be. 

Oxide  of  iron         -         43 

Arfenic  acid  -         38 

Water         -  -         19 


100 
This  is  not  the  fame  proportion  of  acid  that  is  contained 
in  the  natural  arfeniate;    however,    I  ftate  them  both  as  I 
found  them.     The   other  artificial  arfeniate,   which  is  ot  a 
pale  greenifh  red,  afforded, 

Red  oxide  of  iron  -  36,5 
Arfenic  acid  -  -  41,5 
Water       _       _         -         ao,o 


98,0 
Thefe  falts  agree  with  the  generality  of  the  known  falts 
of  iron  ;  all  of  which  contain  a  greater  quantity  of  oxide,  as 
the  oxide  iifelf  contams  icfs  oxygen. 

By  boiling  with  nitric  acid,  it  was  eafy  to  convert  the  green 
arfeniate  of  iron  Into  the  red  ;  and  fuch  is  the  cafe  with  all 
the  falts  of  green  oxide  of  iron.  As,  during  the  courfe  of 
ihefe  experiments,  I  had  occafion  to  make  fome  remarks, 
upon  the  divers  habitudes  of  this  metal,  which,  as  far  as  I 
know,  have  not  all  been  obfcrved,  I  fhall  terminate  the  whole 
of  thefe  analyfes  (as  I  have  already  done  that  part  of  them 
which  treats  of  arfeniate  of  copper  in  all  its  known  varieties) 
by  fimplv.  ftaiing  what  has  occurred  to  me. 

I  happened  to  boil  fome  muriatic  acid  upon  a  greater 
quantity  of  iron  than  the  acid  could  diffolve.  1  found  a  per- 
fectly limpid  and  colourlefs  liquor  remain,  which,  neverthe- 
lefs,  w;:S  a  foiution  of  muriate  of  iron.  This  colourlefs  liquor 
being  decompofed  by  arfeniate  of  ammonia,  the  precipitate 

was 


of  Copper  and  of  Iron.  11'] 

xVas  of  a  greenifh  white,  and  foluble  in  a  great  quantity  of 
water  J  but,  paffing  to  a  much  deeper  green,  quickly  fell  to 
the  bottom.  A  pruffiate  or  a  gallate  poured  into  the  faid 
folution,  occafioned  no  change  till  it  had  flood  a  confiderable 
time  expofed  to  the  contacl  of  the  air.  Bv  potafii,  and  by 
foda,  a  white  precipitate  was  thrown  down,  which  quickly 
affumed  a  green  tinge  ;  and  that  tinge  increafed  fo  much  as 
to  become  a  very  deep  grafs  green  in  a  few  minutes.  Am- 
monia occafioned  a  white  precipitate,  which  was  rediffblved 
by  an  excefs  of  the  precipitant.  The  ammoniacal  folution 
affumed  the  fame  greenifh  tinge,  and  fpeedily  depofited  an 
oxide  of  iron,  which  was  firll  of  a  deep  green,  but  inftan- 
taneoully  became  black,  with  fome  yellowifh  ochrey  parti- 
cles on  the  furface.  \'\^  however,  thefe  precipitations  were 
effeclcd  in  a  bottle  well  ftopped,  and  dt-fcnded  from  the  con- 
taft  of  the  atmofphere,  no  change  of  colour  took  place  ;  and 
that  portion  which  was  dilfolved  by  an  excefs  of  anmionia 
remained  in  the  folution.  In  endeavouring  to  diftil,  or  to 
evaporate,  the  water  of  this  colourlefs  folution,  in  order  to 
obtain  cryftals,  it  became  of  a  light  green,  the  intenfity  of 
which  augmented,  as  the  difrillation  was  continued.  I  could 
not,  therefore,  hope  to  procure  this  fait  in  a  cryftalline  form. 
Hence,  it  is  evident  that  ue  have  a  white  muriate  of  iron, 
which,  as  well  as  the  oxide  it  contains,  is  very  fufceptible 
of  afiuming  an  addition  of  oxygen;  for  to  that  alone  I  attri- 
bute the  precipitation  caufed  in  a  folution  of  that  fait,  into 
which  the  difl'ercnt  reagents  above  mentioned  had  been 
poured;  a  precipitation  which  did  not  take  place  till  after 
it  had  been  expofed  iu  a  lituation  vi'here  it  could  abforb  the 
quantity  of  oxygen  necelTary  to  produce  a  change  in  its  prin- 
ciples. 

This  folution  of  white  muriate  of  iron,  when  expofed  to 
the  air,  becomes  green,  and  is  then  in  the  ftate  of  g;reen 
muriate,  well  known.  At  a  certain  degree  of  oxidation,  I 
have  obierved  the  precipitate  formed,  to  be  foluble  in  the  car- 
bonates of  potafli  and  of  foda,  and  flill  more  fo  in  that  of 
ammonia;  but,  upon  abforption  of  oxygen,  to  be  quickly 
abandoned  by  them,  and  then  to  fall  to  the  bottom,  in  a 
blackiih  powder  mixed  with  yellow.  If  into  a  folution  of 
green  muriate  of  iron  nitric  acid  is  poured,  both  liquors 
being  cool,  and  not  too  concentrate,  the  muriate  will  become 
of  a  blackiih  brown,  not  urilike  malate  of  iron.  Precipitated 
by  the  alkalis,  it  yields  a  black  powder,  no  longer  foluble  in 
them,  but  which  refembles,  in  every  refpect,  common  black 
oxide  of  iron. 

If  this  green  muriate  of  iron  is  further  e.xpofed  to  the  air, 
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the  liquor  becomes  red,  but  dill  gives  9.  blackifti  green  pre- 
cijiitate  ;  Init,  if  it  is  boiled  with  nitric  acid,  it  then  is  con- 
verted into  a  red  liquor,  which  yields  a  red  precipitate,  by  all 
the  alkalis  and  earths  capable  of  caufing  a  precipitation.  From 
fhefe  obttrvafi^)n;?,  upon  the  difiercnt  combinations  of  iron 
with  oxvgcn,  and  of  oxide  of  iron  with  muriatic  acid,  fome 
conclufious  niav  he  drawn  intcrefting  to  mineralogy  as  well 
as  to  chemiftry.  The  variety  of  colour  in  many  (tones  in 
which  iron-  has  been  found,  is  a  faft  which,  although  we 
cannot  denv  our  aflent  to  direft  experiments,  has  never  been 
accounted  for  in  a  fatisfaftory  manner.  In  white,  green, 
vellow,  black,  red;  in  a  word,  in  fodils  of  every  colour,  iron, 
with  fometinies  the  help  of  manganefe,  and  lately  of  chro- 
mium, has  been  regarded  as  the  colouring  matter  of  every 
fliade ;  but  it  fcems  alnioft  paradoxical,  that  the  fame  fub- 
jlance  flionld  afifume  and  communicate  fo  many  tints.  In 
mica,  kaolin,  amianthus,  afueftos,  rock  cryftal,  and  all 
white  ftones,  I  believe  it  to  exift  as  the  white  oxide ;  and 
that  ftate  is  its  fiift  degree  of  combination  with  oxygen. 
In  them,  this  metal  is  not  very  abundant;  for,  if  it  were,  I 
have  fome  reafon  (as  fliall  be  proved  immediately)  to  think 
that  they  would  obey  the  loadftone  ftrongly.  In  lapis  ollaris, 
ferpenlines,  and  many  green  ftones,  we  have  the  green  ox- 
ide; and  mod  of  thefe  are  magnetic;  nay,  as  Mr.  Humboldt 
has  obferved,  ferpentines  enjoy  the  property  of  polarity.  And 
thence  I  conclude,  that  the  rarity  of  this  n:ietal,  in  the  firft 
clafs,  prevents  them  from  participating  that  quality.  This 
I  believe  to  be  its  fecond  ftage  of  combination  with  oxygen. 
In  the  ftate  of  black  oxide  it  is  freq'.iently  found,  and  is  too 
well  known  to  need  further  comment.  I  believe  this  to  be 
its  third  ftage  of  oxidation.  But  there  is  a  red  liquid  muriate, 
which  gives  a  vcrv  dark  greeniOi  precipitate,  approaching  to 
dark  brown.  What  the  ftate  of  that  precipitate  is,  I  have 
not  yet  determined  ;  but  I  imagine  it  to  be  a  mixture  of  black 
and  red.  Brown  and  vellow  oxides,  I  am  coniident,  are  mix- 
tures of  fimple  oxides,  and  neither  of  them  is  an  oxide  fui 
generis.  The  red  oxide  is  the  extreme  of  oxidation,  and  af- 
lords  n-.anv  beautiful  colours  in  nature  and  in  art. 

It  is  much  to  be  defired,  for  the  advancement  of  analytic 
chemiftrv,  that  experiments  upon  the  proportions  of  oxvgen 
\vith  which  metals  are  capable  of  uniting,  under  different  cir- 
cumltances,  and  iipon  the  combination  of  thofe  oxides  with 
all  the  known  acids,  together  with  many  others  of  their  pro- 
pcrtiL.-,  Would  attra6l  the  notice,  and  engnge  the  labours,  of 
accurate  manipulators.  Experiments  of  this  kind  have  been 
deipifed,  hvm  an  idea  of  their  refembling  a  mere  mechanical 
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•rmploymcnt;  but,  fo  far  is  that  from  the  truth,  they  may 
jiiftly  be  coiifidered  among  the  molt  ciifficult  problems  of 
chemiftry ;  and  it  is  only  from  the  rigid  and  conftantly 
(imilar  refults  of  fuch  experiments,  that  we  can  hope  to  at- 
tain an  intimate  knowledge  of  the  principles  with  which  na- 
ture has  originally  operated. 

[To  be  continued.] 
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of  the  Jingti/h  j^leafures,  carried  from  Loiidoi  to  Paris  by 
M.  A.  PiCTET,  Vrofeffor  of  Phthjophj  at  Geneva  *. 


"5.  S  the  meafurement  of  the  earth,  and  rcfearches  refpe^l- 
ing  the  figure  of  it,  had,  at  various  times,  and  in  ditTercnt 
countries,  during  the  courfe  of  the  18th  eenturv,  been  an 
objpft  of  the  labours  of  the  molt  diftinffuilhed  philofophers  f, 
when  an  idea  was  lately  conceived  in  Franceof  deducing  from 
the  dimenfions  of  our  globe' a  ftandard  of  unity,  to  which 
every  thino-  fufceptible  of  meafurement  or  weight  could  be 
referred,  it  was  neceifary  to  make  an  etfurt  proportioned  to 
the  importance  of  an  enlerprife  become  a  national  concern. 
In  the  midft,  therefore,  of  a  lone  .'ind  deltnuftive  war,  and 
amidd  a  thouland  difficulties  of  every  kind,  a  leries  of  tri- 
angles was  eftabiifhcd  between  Dunkirk  and  Barcelona,  com- 
prehending the  tenth  part  of  an  arc  of  the  meridian  extend- 
ing from  the  equator  to  the  pole,  that  is  to  fay,  the  fourth 
part  of  the  whole  circumference  of  the  globe;  and  the  ten 
millionth  .part  of  this  arc  to  determined  was  adopted  as  re- 
prefenting  the  unity  of  the  wliole  metric  fyfrem.  This  plan 
was  executed  with  (tandards  compofed  of  fubitances  capable 
of  refiftino-  ihe  iniiuence  of  the  weather ;  and  by  then  ella- 
blifliing,  as  was  carefully  done,  the  exacl;  ratio  of  the  length 
of  the  metre  to  that  of  a  common  pendulum  which  fwings 
feconds,  on  the  borders  of  the  fea,  in  a  given  latitude,  the 
determination  of  this  unity  was  rendered  independent  of  any 
catartrophe  that  might  alter  or  detiroy  its  types,  in  the  con- 
li'uciiou  of  which  all  thofe  refourccs  prefented  by  philofophy 
and  the  arts,  now  brought  to  a  yery  high  degree  of  perfection, 
were  employed. 

On  the  other  hand,  geodefian  operations,  defigned  to  fur  • 

'■■'  From  B'ihliotoi:(jM:  Britunniqne.  by  pr^ift-ffor  l'ic\et.  No.  14S. 

f  Swedifli  altroiiomers  aie  now  employtd  in  attain  measuring  a  decree 
of  tl>e  meridian,  which  was  mcaluii.d  in  Lapland  under  the  pol.r  circle 
i>y  the  French  academicians  above  fixty  y.cars  aLO. 
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nifh  materials  for  a  ne\v  map  of  Great  Britain,  were  under- 
taken, about  25  years  ago,  in  England,  and  have  been  car- 
ried on  (ince  that  time.  Thefe  labour?,  begun  by  the  late 
general  Roy,  have  been  conducted  with  a  great  deal  of  fa- 
gacity  and  precifion,  and  the  refults  of  tht'm  may  afl'ord  in- 
terelting  data  in  regard  to  the  tlgure  of  the  earth.'  A  dilVm- 
guidied  member  of  the  Royal  Society  of  London,  Sir  George 
Schuckburgh,  has  employed  himfelf,  with  fuccefs,  in  re- 
fearches  calculated  to  ellablifh  the  precife  length  of  the 
Itandards,  which  have  ferved  as  a  bafis  to  all  the  geodefian 
meafurcments  made  in  Knoland. 

ft  was  therefore  to  be  regretted  that  labours  fo  analogous 
in  their  natiu-e,  carried  on  in  two  neiiihbourino;  countries,  and 
lufcept'.ble  of  acquiring,  bv  comparii'on,  a  new  degree  of  in- 
tereft,  fhould  remain  unconneded  for  want  of  a  real  Ilandard 
of  the  meafures  of  one  of  thefe  countries,  viz.  England.  We 
experienced  this  regret  in  a  very  lively  manner  at  different 
periods;  and  we  can  with  truth  alVert,  that  if  the  hope  of 
procuring  this  mean  of  coniparifon  was  not  the  only  motive 
of  the  journey  undertaken  by  one  of  us  to  England,  it  was  a 
ftrong  inducL-ment  towards  it. 

Our  colleague,  profelior  Piclet,  when  he  arrived  at  Paris, 
took  fome  (teps  to  obtain  an  authentic  metre,  in  order  that 
he  might  fubmit  it  to  examination  before  the  Royal  Society 
of  London,  of  which  he  is  a  member;  but,  in  confequence 
of  the  diortnefs  of  his  Hay  in  Paris,  thefe  Iteps  were  not  at- 
tended with  the  defired  eHecl.  He,  however,  took  advantage 
of  a  longer  leiidence  in  England  to  procure  from  Troughton, 
an  artift  celebrated  for  his  accuracy  in  conftrucfing  and  di- 
viding geometrical  and  agronomical  inflruments,  a  Itandard 
exaftly  fimilar  to  one  he  had  conftrucled  for  Sir  George 
Schuckburgh,  and  to  which  that  philofbphcr  referred  the 
principal  Englilh  meafures  in  the  memoir  above  mentioned. 
Our  colleague  alio  caufed  to  be  conltrucled  by  the  fame 
artift  the  comparative  apparatus  of  Sir  George  Shuckburgh, 
confiding  of  two  excellent  microfcopes,  one  of  which  is  f  ur- 
nillied  with  a  micrometer  that  divides  the  Englilh  inch  into 
ten  thoufand  equal  parts.  On  his  return  lo^i'aris  he  took 
the  earlielt  opportunity  of  laving  thefe  articles  before  the 
Minifter  of  the  Interior  and  the  National  Inftitute.  This 
learned  body  named  ihree  of  its  members  to  proceed  to  a 
regular  comparitbn  of  the  deiinitise  metre  with  the  itandard 
juft  mentioned.  This  labour,  of  a  fimpler  nature  than  it 
might  at  tirft  appear,  employed  the  commilliontrs  during  five 
fittings  of  four  hours  each,  and  was  conduced  with  all  the 
care  and   attention   that,  the  nature  of  the  objecl  required. 

C.  i'rony. 
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C  Prony,  to  whom  thefe  refearches  were  particularly  intereft- 
inc:,  as  it  is  to  him  we  are  indebted  for  a  French  tranflafioa 
of  general  Roy's  memoir  on  the  firil  trigonometrical  mcalure- 
inents  made  in  PJngland,  noted  down  the  refults  ;  and  it  was 
in  the  cabinet  of  that  learned  man,  and  by  the  aliiftance  of 
a  comparative  apparatus  belonging  to  him,  that  the  principal 
operations  were  made.  He  was  fo  kind  as  to  tranlmit  to  us  an 
authentic  copv  of  the  report  given  in  to  the  Inftitute ;  a  pro- 
duclion  thoucrhito  bcfo  generally  interefting,  as  to  be  read  in 
the  public  fitting  of  the  laft  quarter.  He  adds,  "  that  this 
report  will  be  foon  followed  by  a  memoir,  in  which  he  will 
give  more  circumftantial  details  refpetling  the  obfervations 
he  made ;  together  with  a  defcription  and  drawing  of  his 
comparative  apparatus."  In  the  mean  time  we  ihall  lay 
before  our  readers  the  report,  alluring  them  that  we  have 
taken  evers-  polliblc  care,  in  revifing  the  proofs,  to  avoid  ty- 
pographical errors. 

NATIONAL  INSTITUTE. 

jExtra£i  from   the  Regifters  of  the   Clafs ;    Sitting  of  the 
6th  Nivofe,    Year  10  {Dec.  37,   1801.) 

A  member,  in  name  of  a  commiflion,  read  the  following 
report  on  a  comparifon  of  the  ftandard  metre  of  the  Inftitute 
with  the  Englifh  foot: 

"  C.  Fidlet,  profelfor  of  philofophy  at  Geneva,  fubmltted 
to  the  clafs,  in  the  month  ot  ^'endemiaire  lart,  an  interefting 
collection  of  objeels  relating  to  the  fciences  and  the  arts, 
which  he  procured  during  his  travels  in  England. 

"  Among  thefe  objeiits  was  a  ftandard  of  the  Englifh  mea- 
fures on  a  brafs  ruler,  ftrong  and  well  polifhed,  about  49 
Engiifti  inches  in  length,  36  ofvvhich  make  the  b^nglifti  yard, 
and  divided  along  its  whole  length,  by  lines  exceedingly  fine, 
into  tenths  of  an  inch. 

^^  This  ftandard  was  conftru(Sled,  at  the  requeft  of  C.  Pi61:et, 
by  Troughton,  an  artift  of  London,  who  has  the  well-earned 
reputation  of  dividing  inftruments  with  great  accuracy  :  it 
was  compared  at  London  with  another  ftandard  made  by  the 
fame  artift  for  Sir  George  Schuckburgh,  and  it  was  found 
that  the  diftercnce  between  thefe  two  ftandards  was  no  more 
than  the  diftercnce  between  each  of  the  divifions,  that  is  to 
fay,  quantities  abiolulely  infenftble. 

"  The  ftandard  of  C.  Pi(ilet,  then,  ought  to  be  confidered 
as  identical  with  that  of  Sir  George  Schuckburgh:  a  detail 
of  the  experiments  which  afcertam  the  exa<^l:nefs  of  the  latter, 
may  be  feen  in  the  Philofophical  Tranfaclions  for  1798. 

'•'  C.  Pi6tet  had  kid  before  the  Inftitute,  together  with 
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the  above  rule,  clividLcl  into  tenths  of  an  inch,  a  comparer  or 
inftrument  proper  for  eftiniatinji  the  fniall  clirtcTencrs  between 
the  ineafiires,  con(iru6ltd  by  the  fame  artili,  and  of  which 
the  following  is  a  fhort  dclcription  : 

"  The  comparer  is  compofed  of  two  microfcopes  with 
threads,  which  are  placed  in  a  vertical  fitnaiion.  The  faces 
of  the  nile  to  be  examined  being  horizontal,  and  at  a  c<in- 
venieiit  diftance  from  each  other,  by  ni;iknig  them  move 
along  a  metal  rod  with  divifions,  one  of  the  microicopes  re- 
mains fixed  near  one  of  the  extreme  lengths  of  the  point  to 
be  compared,  and  ferves  to  alfure  the  immobilitv  of  that 
point;  the  lecond  microfcope  is  towards  the  oiher  extremity 
of  the  fame  length,  and  fixed  alfo;  but  the  frame  which  bears 
thcfe  threads  may  be  moved  by  means  of  a  micrometer  fcrcw 
the  threads  of  which  are  equal  to  th  of  an  inch  Enghfli  ; 
and  the  plate  paifed  over  by  the  index  being  tii\ided  into  an- 
other lOO  parti,  gives  -^!,  th  of  an  inch  Englifh  for  every 
divifion  of  the  plate.  By  means  of  this  arranecmenl,  if  the 
inicrofcopes  are  firlt  placed  ni  fuch  a  manner  that  the  inter- 
fe^lions  of  their  threads  correlpond  to  the  extremities  of  any 
length  intended  to  be  compared  with  another  which  diflers 
from  it  by  a  quantity  lefs  than  i-ioth  of  an  inch,  the  dif- 
ference of  the  two  lengths,  by  employing  the  micrometer, 
may  be  eftimatcd  in  lo.ccoth  parts  of  an  inch. 

"  The  threads  placed  in  the  focus  are  difpofed  obliquely 
in  regard  to  the  lines  of  diviiion,  io  that  a  correfpondence  is 
known  to  have  taken  place  when  a  line  of  divifion  divides 
into  two  equal  parts  the  acute  angle  formed  by  the  two 
threads. 

"  We  Ihall  here  obferve,  that,  in  the  year  1785,  Ramfdcn 
employed,  in  the  like  manner,  two  microfcopes,  adapted  to 
an  inftrument  he  had  invented  to  meafure  the  dilatation  of 
metals.  General  Roy  gave  a  defcription  of  this  inltruu-ent 
in  the  75th  volume  of  the  Philofophical  Tranfactions. 

*'  C.  Pielet  otTered  to  entrufi:  the  clafs  with  the  Englifh 
ftandard  and  the  comparer  above  defcribed,  to  enable  them 
to  determine  the  ratio  of  the  metre  to  the  Englifli  foot:  the 
clafs  accepted  thi-  ofTor  with  gratitude,  and  charged  C  Le- 
gendre,  iSiechain,  and  m^Telf,  (Pronv,)  to  join  with 
C.  Pi(5tet  in  order  to  determine  the  ratio  between  tlie 
ftandard  of  the  platina  metre  and  the  Eniilitn  foot. 

**  The  following  is  a  fliort  account  of  the  refult  of  the 
labour  undertaken  on  this  i'ubjeft  at  the  houfe  of  Lenoir  for 
a  firft  companfon : 

"  The  49  inches  of  the  Englifh  rule  terminate  at  divifious 

graced  out  on  one  of  the  faces  of  that  ruje;  and  the  llandurds 
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of  pLitina  and  iron  of  the  Inftitute  have  no  divifion,  the  length 
of  the  metre  beino;  given  by  the  dil^ance  between  their  ex- 
tremities. This  circuniftance  prevented,  on  the  one  hand, 
the  length  of  a  nietre  from  being  taken  immediately  on  the 
Itandards  with  the  microfcopes ;  and,  on  the  other,  did  not 
permit  the  immediate  eftimation  of  ihe  metre  of  the  Inllitute 
in  Engli(l)  inches,  by  the  procefs  employed  for  fixing  the 
Itandtird  of  the  new  meafures;  a  procefs  which  conlitts  in 
refiing  the  extremity  of  the  metal  rule  fubjeciled  to  examina- 
tion againft  the  knee  of  a  fixed  gauge,  and  applying:  to  the 
other  extremity  a  Aiding  knee,  conftrutfed  for  eitimaiing  the 
difference  between  the  meafures,  the  ratio  of  which  is  to  be 
determined,  or  the  identity  of  which  is  to  be  afcertained. 

"  The  artift  Lenoir  tried  to  fui mount  thefe  obltacles  by 
employing  a  copper  r\ile,  a  metre  in  length,  cut  at  its  extre- 
mities into  a  very  fliarp  bevel,  in  fuch  a  manner,  that  this 
rule  could  be  compared  with  the  Itandard  of  the  Inltitute 
according  to  the  ufual  metht)d  of  extreme  contact,  and  which, 
being  placed  above  the  Englifli  rule,  the  edges  of  the  bevel 
produced  on  the  furface  of  that  rule  the  effeft  of  divifions 
parallel  to  thofe  delineated  upon  it.  By  thefe  means,  the 
microfcopes  could  be  ufed  for  eftimating  in  inches,  and  ten 
thoufandth  pans  of  an  inch,  the  dillance  betw'cen  thefe  edges. 

"  By  this  method,  the  ftandard  metre  of  platina,  and  an- 
other metre  of  iron,  both  beloiiging  to  the  Inftitute,  were 
compared  with  the  Englidi  foot ;  the  two  former  meafures 
being  conftru<iled  in  fuch  a  manner,  that  at  the  temperature 
of  melting  ice  they  are  equal  to  each  other  and  to  the  tea 
millionth  part  of  a  quarter  of  the  meridian.  It  was  found 
that  at  the  temperature  of  15*3  degrees  of  the  ceniiiirade 
thermometer  the  platina  metre  was  equal  to  39*3775,  and 
the  iron  metre  to  39*378^  Engliili  inches,  meafurcd  on  the 
rule  of  C.  Pidlet. 

"  But  thefe  firft  obfervations  made  known  to  the  commif- 
(ioners  that  the  procefs  they  employed  might  leave  fome  un- 
certainty, in  confequence  of  the  great  difficulty  of  placing  the 
interfeclion  of  the  threads  at  the  exa6t  extremity  of  the  bevel 
of  the  rule,  which  fervcd  as  a  term  of  comparifon.  A  reliec- 
tion  or  irradiation  of  light  which  took  place  at  that  extremity, 
prevented  our  clearly  diflinguifhing  whether  the  optic  axis 
of  the  microfcope  was  exactly  tangent  to  the  fmall  furface 
which  terminated  that  bevel. 

"  To  remedy  this  inconvenience,  one  of  the  commiffioners* 

*  T/is  method,  as  finnple  as  ingenious,  was  propofed  by  C.  Prony ;  and 
C,  P,ui!  of  Genc\  a,  who  was  accioentally  prcleut,  cariicd  it  into  execu- 
tion ;  it  was  attended  witti  complete  fuccefii. 

propofed 
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propofed  the  following  method,  which  was  adopted :— -It 
confided  in  tracing  out,  on  a  (mall  flip  or  rule  of  metal,  of 
the  lame  thicknefs  as  the  Englifli  rule,  a  verv  delicate  line 
perpendicular  to  the  length  of  the  rule.  This  piece  of  metal 
was  made  to  reft  againll  a  fixed  knee,  and  the  microfcope 
with  fixed  threads  was  brought  to  the  line  above  mentioned  : 
the  piece  of  metal  containing  that  line  was  then  removed, 
and  the  metre  to  be  compared  was  put  in  its  room,  with  one 
of  its  extremities  relling  againft  the  fixed  knee,  and  the  piece 
of  metal  placed  at  the  other.  It  is  here  evident  that  the  line 
traced  out  on  the  piece  of  metal  was  in  this  new  pofiiioa  at 
the  exaiil  diftance  of  a  metre  from  its  former  pofition  when 
refting  againd  the  fixed  knee;  and,  by  making  the  threads 
of  the  fecond  microfcope  correlpond  with  this  line,  the  di- 
ilance  between  the  jioints  of  interfec^tion  of  the  two  threads 
was  exadiy  a  metre.  To  etlimate  the  metre  in  EngliOi 
inchi'6,  nothing  then  was  nccelfarv  but  to  put  into  its  room 
the  divided  rule,  to  place  a  line  of  one  of  its  divifions  under 
that  of  the  interfeilion  of  the  threads  which  was  fixed,  and 
to  eftimate  at  the  other  extremity,  by  means  of  the  micro- 
meter, the  fraftion  of  divifion,  which  with  the  whole  num- 
ber of  thefe  divifions  gave  the  length  of  the  metre. 

"  The  coniparifon  was  repeated  on  the  4th  of  Brumaire 
at  the  houfe  of  one  of  the  comniiflioners  bv  the  method  here 
defcribed  ;  and  after  feveral  obfervations,  which  correfponded 
in  a  very  iatisfacStory  manner,  it  was  found  that,  at  the  tem- 
perature of  12*75  degrees  of  the  centigrade  thermometer,  the 
platlna  ftandard  of  the  metre  was  Sg'^'J^h  ^^d  the  iron 
ftandard  393 795  Englifli  inches. 

"  Tlie  two  metres  having  been  conftrutled  to  be  equal  at 
the  temperature  of  freezing,  the  operation  from  which  the 
preceding  refults  were  obtained  may  be  verified  by  finding 
what  the  ratios  would  be  at  that  temperature.  For  this  de- 
termination we  have  the  correal  experiments  of  Borda,  and 
the  commiffion  of  weights  and  meafures  on  the  dilatation  of 
platina,  copper,  and  iron,  from  which  it  refulls,  that  for 
one  degree  of  the  centigrade  thermometer,  platina  dilates 
o  0C000856,  iron  O"00ooii56,  and  copper  0'6oooi783; 
and  from  thefe  data  it  is  found  that,  at  the  temperature  of 
freezing,  the  platina  metre  of  the  Infiitute  is  equal  to 
39'3828o,  and  the  iron  metre  to  39"38265  Englifli  inches, 
n:;ecifured  on  the  fkindard  of  C.  Pictet. 

"  The  difference  o  C0015  between  thefe  two  lengths,  lefs- 
than  Tcc^^^  ^^^^  Wne,  or  ,-^.^"^^.^th  of  a  metre,  may  be  abfo- 
lutely  neg!e6ied.     The  refull  of  our  labour  therefore  is,  that, 
fuppofing  the  platina  and  iron  liandards  of  the  metre  belong- 
ing 
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jng  to  the  Inftitute,  and  the  Englldi  rule  of  C.  P'uSlet,  at  the 
temperature  of  freezing,  the  metres,  which  at  that  tempera- 
ture are  equal  to  each  other  and  to  the  ten  millionth  part  of 
the  quarter  of  the  meridian,  are  equal  to  39*38372  mches 
meafured  on  the  Englifli  rule  of  C.  Pi6let, 

"  Done  at  the  Mathematical  and  Phyfical  Clafs  of  the 
National  Inftitate,  Nivofe  6,  (year  10). 

"  (Signed)      Legendre,  Mechain; 
and  Pro  NY,  Reporter. 
*^  The  Clafs  approves  the  report,  and  adopts  the  conclu- 
(ions. 

"  Certified  agreeably  to  the  original. 
"  Paris,  Nivofe  z6,  year  10." 


XL.  Lette7-  from  Count  MoROZzo  to  C.  Lacepede,  re- 
fpecling  a   Parrot  hatched  at  Rome ;    together  ivith  fome 
Ohfcrval'ions  on  the  duration  of  the  Life  of  thefe  Birds*. 

1A  O  one  can  know  better  than  vou  do,  that  it  is  impoffihle 
to  have  the  natural  hi'Itory  of  birds  fo  complete  as  that  of 
quadrupeds.  To  render  it  more  perfeft,  we  mull  collect,  as 
you  have  done,  all  the  new  fa6is  and  correal  obfervations 
made  fince  the  immortal  Buffbn  publiflied  his  work,  in  order 
that  we  may  form  a  new  one  ftill  more  complete.  That  I 
may  contribute  towards  this  branch  of  natural  hiftory,  permit 
me  to  fend  vou  an  account  of  an  intercfting  fa6t,  viz.  the 
Jiiftory  of  two  parrots  of  the  family  of  the  Amazons,  which 
laid  eggs  feveral  times,  and  which  have  reared  a  young  one, 
brought  forth  at  Rome  in  the  courfe  of  the  prefent  year  180T. 

ill,  I  fliall  firft  give  you  a  hiilory  of  thefe  parrots,  with 
an  account  of  their  laying  and  incubation. 

2(^,  Of  their  habits  and  attachment,  and  in  what  manner 
they  reared  the  young  one. 

3d,  I  fhall  examine  the  fpecies  to  which  they  belong:  I 
fliail  give  a  delcription  of  the  male,  the  female,  and  the 
young  parrot,  and  compare  them  with  thofe  given  by  orni- 
thologitis. 

4th,  I  lliall  relate  fome  very  rare  cafes  of  parrots  hatched 
in  our  climates,  and  the  difficulties  that  oppofe  this  circum- 
ftance. 

5th,  Tn  the  lad  place,  I  fhall  offer  fome  conjeflurcs  on  the/ 
duration  of  the  life  of  parrots  compared  with  that  of  othei 
birds,   which  will  give  me  an  opportunity  of  obferving  thaj 

•  Froai  ;;ie  journal  Je  Pbyji^ue,  Ventofe,  an.  jo. 
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there  Is  a  conftant  relation  between   the  time  employed  in 
incubation  and  the  duration  of  their  iilc. 

I.   HiJIorj  of  the  Par/ols,  their  Layhig  and  Incubation. 
The  parrots  of  which  I  am  going  tc  give  the  hiflory,  be- 
long to  M.  !\'ifleri,  a  Roman. 

In  the  fill  place,  I  muft  exprefs  my  gratitude  to  the  owner 
for  having  permitted  me  to  examine  and  oblcrve  them  very 
clofely,  anu  for  havinii  comniunicaicd  to  me  the  oblervations 
which  either  he  or  his  mother  had  an  opportunity  of  niaking, 
for  fixteen  years,  on  the  manners  and  habits  of  thefe  birds, 
which  enables  me  to  give  a  corrccl  hiftory  of  them. 

M.  Palfeii  obtained  at  M^rfeilles,  in  1786,  a  female  parrot 
of  the  fan^ily  of  the  Amazons.  Some  months  after,  he  got, 
at  Avignon,  a  male  under  the  name  of  the  Amazon  parrot  of 
Brazil.  He'  put  th.ni  together,  beini  both  tame,  and  fuf- 
fered  the  n  to  go  about  the  houle  at  Uieir  pleafure.  They 
never  had  a  fmall  chain  on  their  Ifgs,  nor  any  other  badue 
of  flavery.  Thev  often  remained  on  the  (lick  placed  tor 
them,  and  fometimes  they  retired  in  the  night  to  a  large 
iron  cage  which  was  not  (hut;  and  in  every  other  place 
where  they  have  fince  been,  thev  have  always  enjoyed  the 
fuHert  liberty.  From  the  moment  they  faw  each  other,  they 
conceived  a  ftrong  mutual  attachment,  the  eaufe  of  wiiicj], 
no  doubt,  was  their  difi'erence  of  fexj  and  their  friendfliip 
ftill  continues  to  fuch  a  degree,  that  if  feparated  for  a  few 
moments  they  are  in  the  greateft  agitation,  emit  loud  cries, 
and  their  uneafinefs  continues  till  they  are  again  brought  to- 
gether. When  they  came  into  the  poffeffion  of  M.  Pafl'eri 
they  had  attained  to  their  full  growth,  but  he  had  no  know- 
ledge of  their  age. 

The  male  pronounced  diftinfi-Iy  feveral  French  words,  as 
it  does  ftill;  but  the  female  emits  only  loud  cries,  and  chat- 
ters very  much,  without  articulating  a  iingle  word.  Thev 
have  travelled  a  great  deal  with  their  mafter,  being  firft  car- 
ried to  Rome,  thence  to  Forti,  Valentano,  and  Nagni,  and 
again  back  to  Rome:  daring  thefe  journeys  they  were  fhut 
up  feparatelv  in  i'mall  wooden  boxes  called  fakots  *, 

The  female  laid  eggs  feveral  times.  The  firft  time  this 
circumltance  was  obferved  was  at  Forti,  about  five  years 
ago.  She  produced  two  eggs,  which  flie  depofited  in  a  hole 
near  the  kitchen  chimney ;  but  the  inceliknt  noife  of  the 
people  going  backwards  and  forwards,  prevented  her  from 
continuing  to  hatch  them.  Befides,  unforefeen  circumftanccs 
obliged  the  owner  to  change  his  refidence. 

*  This  method  of  crrrying  birds  is  very  convenient ;  for,  as  they  cannot 
turn  themfelves,  tiiey  do  not  l\oil  their  plumas'-c. 

The 
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The  fecond  time  was  at  Valentano,  where  flie  produced 
two  ecrfs,  which  flie  depoiited  in  a  corner  of  the  rooin,  with-^ 
out  preparing  anv  nelh  Having  fat  on  them  fome  days^-  it 
was  then  co'ncluded  that  it  would  be  better  to  place  them 
under  a  pigeon ;  but,  though  the  pigeon  fat  on  them  for  a 
confiderable  time,  they  were  not  hatched. 

The  female  laid  for'the  third  time  laft  year  (1800).  She 
produced  two  eags  about  the  middle  of  May,  and  depofited 
them  on  the  o-round  ;  but  fome  days  after  they  were  found 
broken.  Whether  it  was  done  by  the  male  that  he  might 
enjoy  the  female  again,  or  whether  it  happened  by  fome 
other  caufe,  is  not  known.  In  the  beginning  of  June,  how^ 
ever,  (lie  acrain  laid  two  eg<rs  * ;  but  fiie  depofited  them  this 
time  in  an  elirlhen  veilel  which,  the  handle  of  it  being  broken, 
was  employed  as  a  chaffing-difli :  it  was  half  filled  with  aflies, 
and  flood  behind  a  dour  which  concealed  the  female  while 
fitting. 

The  female  fat  for  forty  davs,  and  on  the  25th  of  July 
one  of  the  eggs  was  hatched ;  but  the  young  one  died  next 
morninor. 

As  M.  Pafierl  was  defirous  to  confirm  the  faft  of  a  parrot 
being  hatched  at  Rome,  he  carried  it  to  the  bofpital  of  San- 
Spirito  ;  but  putrefadiou  being  too  far  advanced,  it  was 
thrown  awav.  It  was  feen,  ho\^eve^,  by  feveral  of  the  young 
furgcons  at  that  inftitution. 

The  fourth,  or  rather  the  fifth  time,  that  the  female  laid, 
(for  (he  had  laid  once  l^cfides  the  three  times  above  men- 
tioned.) was  in  the  prefent  year  iSoi.  She  depofited  three 
eggs  in  tl^.e  Hime  vefi'el  filled  with  adies,  which  (lood  in 
the  fame  place  as  before.  The  incubation  lafied  forty  days, 
and  on  the  24fh  of  June  a  young  one  was  hatched :  (bme 
days  after,  the  other  eggs  were  thrown  away  as  unfruitful. 
This  young  parrot  is  at  prefent  in  good  health,  and  as  large 
as  a  pigeon. 

It  remained  almoft  naked  for  the  firfi:  fortnight^  being  co- 
vered only  with  foft  down  :  the  fmal!  gray  tubes  of  the  quills 
then  began  to  appear,  and  from  thel'e  ifllied,  like  a  fuiall 
bru(h,  the  green  feathers,  which  grew  progreffively  to  fuch  a 
degree,  that  on  the  20th  of  Augufi:,  that  is  to  fav,  at  about 
the  end  of  two  months,  it  was  completely  clothed. 

On  the  1 2th  of  July,  that  is,  on  the  i8th  day,  the  young 
parrot  bega.n  to  emit  cries  for  the  firft  time. 

On  the  14th,  that  is,  on  the  20th  day,  it  began  to  open 
its  eyes. 

■*  It  is  vciy, common  for  birds  to  lay  a  fecond  time,  when  their  r2;2s 
have  been  brckir.  or  carriwJ  awr.v. 

On 
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On  the  20th  of  Auguft,  when  it  was  well  covered  with 
feathers,  the  mother,  which  had  conftaiitlv  llept  in  the  neft 
with  its  vounii,  abandoned  it,  and  llept  bv  the  male  as  ufual. 

On  the  25th  of  Auguft,  the  young  parrot  flcpt  out  of  the 
nelt. 

II.    Habits   of  thefe   Birds — tbdr  Altachment — Method   of 
rearing  their  Young, 

It  has  not  been  obferved  that  thefe  parrots  fpcak  more 
in  fummer  than  in  winter.  They  did  not  feem  to  futfer  any 
inconvenience  from  the  heat :  yet  they  waih  themfelves  ia 
fummer,  and,  when  the  iun  is  ardent,  place  themfelves  in 
the  Ihade:  on  the  other  hand,  thev  fiek  for  the  fun  in 
winter.  They  feem  much  affefted  by  a  change  of  weather; 
and  during  ftornis  they  are  under  great  agitation,  and  fend 
forth  loud  cries. 

No  particular  time  of  their  moulting  has  been  remarked  : 
it  takes  place  gradually  in  the  courfe  of  the  year. 

Thefe  birds  copulate  only  once  a  year,  in  the  fpring:  it 
was  always  in  the  latter  end  of  Alarch  and  beginning  of 
April  that  they  (howed  figns  of  it.  At  tliis  time,  the  male 
redoubles  his  carefles  to  the  female,  which  returns  them  by 
marks  of  the  greatell  fenfibiliiy.  They  kifs  with  their  bills, 
fcratch  each  other,  and  ftroke,  one  by  one,  the  fmatl  feathers 
of  the  head.  Sometimes  the  male,  preffinsf  his  throat,  by 
a  fort  of  rumination  throws  up  fome  morfels  he  has  fwal- 
lo^ved,  and  prefents  them  with  his  bill  to  his  companion, 
Nvhich  eats  them  with  great  avidity. 

After  thefe  preludes,  they  copulate  like  pigeons.  They  co- 
pulate feveral  times  a  day  :  they  have 'been  leen  to  copulate 
even  three  times  in  a  morning,  and  it  is  to  be  prefumed  that 
they  did  fo  feveral  times  more  in  the  courfe  of  the  day;  which 
proves  that  they  are  exceedingly  warm. 

According  to  our  obfervations  they  conftniiSt  no  neft. 
Thev  colleiited  no  feathers,  bits  of  Itraw,  or  any  other  light 
bodies  within  their  reach.  The  female  depofiied  her  eggs 
in  the  fame  veficl,  without  carrying  anv  thing  to  it. 

The  eggs  are  as  large  as  thofe  of  a  pigeon,  and  are  entirely 
white.  As  fome  authors  have  obferved  that  the  eggs  of  the 
Amazon  parrot  are  fpotted  with  gray,  while  thoi'eof  ihe  parrot 
in  queflion  were  white,  there  is  reafon  to  conclude  that  the 
ftate  of  domefticity  has  an  influence  on  the  colour  of  the 
eggs,  as  it  has  fometimes  on  that  of  the  plumage.  This 
obfervation  did  not  efcape  Ariftotle  *. 

The  niunber  of  eggs  was  always  two,  except  once,  when 

*  Hilv.  Aniniil.  Ub,  vi,  c.  2. 

there 
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there  were  three.     Thouo:h   thefe  eggs  were  often  handled, 
the  female  never  made  the  leaft  hefiiation  to  fit  upon  them  *. 
Of"  the  eggs  laid  this  and  the  preceding  year,  only  one  was 
hatched. 

The  female  alone  fits  on  the  egas.  The  period  of  incuba- 
tion is  forty  days  f.  The  female  fcarcely  ever  leaves  them, 
except  to  drink,  or  for  any  other  neceiFary  purpofe  ;  and  then 
(lie  immediately  returns.  During  that  time,  the  male  Itanda 
feniinel  at  a  little  diltance  :  he  is  \ery  attentive  to  the  leaft 
noife,  and  never  ftirs  from  the  fpot  but  to  carry  food  to  the 
female,  which  he  always  breaks  with  his  bill  during  the  in- 
cubation. 

When  the  voung  parrot  is  hatched,  both  the  old  ones 
carry  it  food.  The  voune  one  did  not  beoin  to  eat  alone  till 
the  70th  day.  The  old  ones  continued  to  cut  the  food  witla 
their  beaks  for  more  than  ten  days. 

Thev  gave  to  the  young  one  the  fame  food  as  they  ufed 
themielve;.  Being  accultomed  to  every  thing,  thev  ate  rice, 
meat,  pafte,  Turkey  corn,  hemp-feed,  and  fruits ;  but  they 
were  fondeft  of  the  fei.ds  of  the  turnfole,  carthamus,  melon, 
and  cucumber. 

The  following  facl  is  hiohly  worthy  of  attention: — The 
owner  feeing  that  his  young  parrot  increafcd  in  fize,  and 
fearing  that  the  vdTel  would  be  too  fmall  to  contain  the 
mother  and  her  youna:  one,  he  put  into  a  bailcet  fome  linen 
rags  and  feathers,  depofited  it  in  the  fame  place  where  the 
velfel  ftood,  and  conveyed  the  young  parrot  into  it :  the 
mother  immediately  repaired  to  the  ballcet,  and  feeuied  highly 
fatisfied  with  her  new  habitation  ;  but  fome  hours  after,  {he 
began  to  cut  with  her  beak  one  edoe  of  the  balkct:  in  three 
days  {lie  finiflied  her  work,  having  made  an  aperture  in  it 
four  or  live  inches  in  width  and  fix  or  feven  in  height.  The 
twigs  were  cut  as  neatly  as  if  by  the  fharpeft  initiiiment. — 
It  appears  to  me  that  this  facl  can  be  explained  only  in  two 
ways.  The  mother,  feeing  her  voung  one  grow  bio;,  cut  the 
edge  of  the  balket,  that  when  it  was  in  a  ftate  to  go  abroad 
it  might  have  no  occafion  to  climb  over  the  edge,  which  w-as 
about  fix  inches  in  height. 

m.  Defcription  of  the  Male,  the  Female,  and  young  Parrcij 
in  ordtr  to  afcertuin  to  ii'kat  Species  they  tehng. 

Had  ornithologii^s  left  us  exa6l  defcriptions,  it  would  be 
eafy  to  compare  different  fpecies :  thefe  defcriptions  are  very 
oiten  deficient  and  imperfeci:,  and  very  often  the  male  alone,. 

■"   BufiTon  made  the  fame  obftrvation,  vol.  ix.   8vo.  p,  287. 
•f-  Bution  f'.ys  that  the  male  and  female  Amazon  parrots  lit  alternatelv. 
4  9r 
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or  the  female,  has  been  delineated.  It  is  well  known  that 
there  is  a  difierence  among  birds  according  to  their  fex  ;  and 
this  has  produced  great  anibiguiiv,  or\vhic:h  many  inllanees 
might  be  produced  :  the  cafe  has  been  the  Tame,  in  my  opi-» 
iiion,  uith  the  male  in  queftion. 

The  male  is  as  large  as  a  pullet  of  four  months  old  :  its 
length  from  the  root  of  the  bill  to  the  extremity  of  the  tail 
is  14  inches.  The  top  of  its  head  is  of  a  beantiful  yellow 
colour,  which  extends  to  the  throat  and  the  lower  part  of 
the  neck.  On  the  head,  the  feathers  appear  to  have  an  orange 
tint,-  becaufe  there  is  a  double  row,  the  longed  of  which 
are  yellow,  and  the  fhorteU  of  a  role  colour.  The  reft  of  the 
neck,  the  upper  part  of  the  back,  and  tlie  cover  of  the  wings, 
are  of  a  brilliant  green.  The  breaft  and  belly  are  of  a  yel- 
lowifli  green,  and  the  tip  of  the  wings  of  a  beautiful  yellow 
intermixed  with  orange.  The  plumes  of  the  winsjs  are  varie- 
gated with  blue,  violet,  and  very  bright  red.  The  two  exte- 
rior feathers  on  each  fide  of  the  tail  have  their  internal  barbs 
red  at  the  origin  of  the  quill,  and  of  a  dark  green  at  the  ex- 
tremity, which  is  yellowifli  green  :  the  other  feathers  are 
of  a  dark  green,  lerminatin2;  \^ith  a  yellowifli  green.  On  the 
thighs  it  has  very  thick  yellow  feathers,  like  breeches  a  la 
Sutjfe:  the  bill  is  of  an  afli-gray  colour,  black  at  the  tip: 
the  iris  of  the  eye  is  orange  :  the  feet  are  gray,  and  the  claws 
black. 

According  to  this  defcription  it  appears  that,  by  the  head 
and  tips  of  the  wino-s,  it  may  belong  to  the  family  of  the 
criks;  but  its  fize,  and  the  plumage  of  the  back  and  belly, 
feem  to  give  it  a  refemblance  to  the  firft  fpecies  of  the  yel- 
low-headed Amazon  of  Bufibn.  The  large  yellow  breeches 
a  la  Su'ijfe,  as  far  as  I  know,  have  been  defcribcd  by  no  or- 
nithologift;  and  this  peculiarity  is  fufficiently  remarkable  to 
make  a  fcparate  clafs  :  befides,  the  iris  of  the  eyes  of  the  par- 
rots in  queltion  is  orange  inltead  of  yellow,  as  in  the  criks  ; 
and  the  bill  is  afli-coloured ;  while  that  of  the  Amazons  is 
red  at  the  bottom,  and  that  of  the  crik?  white. 

The  female,  which  is  fmalier  than  the  male,  is  as  large  as 
a  pigeon  :  her  length  from  the  root  of  the  bill  is  only  ii^- 
inches.  The  top  of  the  head  is  yellow,  and  the  tips  of  the 
wings  of  a  bright  red.  The  plumage  has  a  perfect  reiem- 
biance  to  that  of  the  vellow-headed  Amazon  of  Buffon  :  it  is 
certumly  the  Pjhtacus  major,  'viridis  alarum,  cojia  juperne 
ru  ente,  the  Amazon  parrot  of  Barrere  *,  and  not  the  PJit- 
tacus  77iacrourus  'uiridis,  genis  nudis,  bumeris  coccincis,  Pjtt"^ 

'  France  Equinoxialc,  p.  144. 
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hii'us  noh'iHs  of  LiniiEus  *.  Tn  my  opinion  Linnffius  alluded 
to  fome  fpeciesol  Ara,  as  the  individuals  in  qiietlion  have  not 
their  cheeks  bare.  There  can  be  no  doubt  that  the  female 
is  the  real  Amazon,  but  it  is  dilficult  to  determine  to  what 
fpecies  the  male  belongs.  It  is  poflible  that  the  latter  may 
be  the  male  of  this  IpecieSj  and  that  orniihologi!b  may  have 
examined  and  defcribed  only  the  female,  and  may  have  fup- 
pofed  both  to  be  perfectly  fimilar ;  w  hich,  however,  is  rarely 
the  cafe.  It  cannot  be  clafled  either  wiih  the  fpecies  ap- 
proaching the  vellow- headed  Amazon,  and  known  under  the 
name  of  thebaliard  Amazon,  or  d'^mi- Amazon  ;  for  nune  of 
thefe  have  vellow  breeches  on  the  thighs  :  to  obtain,  there- 
fore, a  complete  hiitorv  of  thefe  birds,  it  would  be  neceflary 
to  defcribe  always  both  the  male  and  the  female. 

The  young  parrot,  when  examined  at  the  third  month, 
had  the  head  and  lower  part  of  the  neck  yellow*,  hke  the  fa- 
ther :  its  length  from  the  root  of  the  bill  was  about  10  inches, 
and,  at  four  months,  1 1  inches.  The  body  is  exaftiy  like 
that  of  tlie  father;  but  its  pluma<re  is  of  a  much  livelier  and 
more  fplendid  green.  The  tips  of  the  wings  are  orange,  the 
fmall  red  feathers  being  interfperfed  with  yellow  :  it  has  the 
yellow  breeches,  but  lels  tufted  than  thofe  of  the  father;  the 
fame  legs,  gray  feet,  and  black  claws :  the  bill  is  gray,  and 
blackiili  at  the  point.  The  eve  till  the  third  month  was  o;rav, 
and  the  iris  of  the  fame  colour;  but  it  gradually  cbanired, 
and  at  tb.e  fourth  month  it  was  yellow.  I  have  no  doubt 
that  it  will  become  orange,  like  that  of  the  father.  Its  tongue 
is  very  black,  and  the  noftrils  well  marked  :  the  proffreis  it 
has  made  in  fize  during  the  courfe  of  four  mouths,  induces 
me  to  think  that  it  will  ftill  grow,  and  become  larger  than 
the  father.    , 

This  living  individual  may  afford  an  opportunity  of  makino- 
many  important  obfervations,  which  it  would  be  interellino- 
to  follow. 

I  ft,  To  knov/  at  what  age  it  will  attain  to  its  full  growth. 

2d,  Whether  any  change  will  take  place  in  its  plumaoe. 

3d,  At  what  age  it  will  be  in  a  Itate  to  procreate. 

4th,  How  many  years  it  will  live. 

I  have  requeiied  the  owner  of  this  parrot  to  attend  to  the 
three  firft  articles;  for,  in  regard  to  the  duration  of  life,  as 
I  believe  it  to  be  very  long,  it  can  be  known  only  to  the 
fecond  or  third  generation  after  us.  I  have  becrfed  him  alfo 
to  note  down  to  what  age  the  mother  will  lay^  At  prefent 
•flie  muft  be  about  twenty  years  of  age^  for  it  is  about  fifteen 

''^  Linn.  Hift.  Nat,  cd,  10,  p-  9T,,  cd,  ij.  p.  140, 
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fincc  Hic  came  into  his  poflefllon;  and,  as  (lie  was  then  of 
the  full  fize,  flic  muft  at  Icaft  have  been  five  vcars  of  age.  I 
begsed  him  likcwife  to  be  atleiuive  during  the  next  year, 
and  to  obferve  whether  one  egg  alone  will  produce,  and  whe- 
ther the  reft  will  be  equally  fruitful. 

IV.  Injlances  of  fonie  Parrots  which  have  laid  in  Europe. 

The  parrots  both  of  the  old  and  new  continent  never  pafs 
the  tropics,  and  ieem  contmed  to  a  zone  of  23  deijrees  on 
each  fide  of  the  equator :  in  their  wild  ftate  they  never  pafs 
thcfe  limits,  which  nature  feems  to  have  prcfcribcd  to  them. 
When  tranfporlcd  bevond  ihcfc  latitudes,  they  live,  and  arc 
fenfible  to  love,  notwithftanding  the  ditference  of  climate. 
We  have  fomc  inllances  therefore,  but  very  rare,  of  parrots 
producing  young  in  our  temperate  countries ;  though  it  often 
happens  that  they  lay  eggs  without  any  germ.  Button  aflerts, 
on  the  tefVnnonv  of  the  Gazet/e  de  LitterrJure  of  the  17th  of 
November  1774,  that  M.  de  la  Pigioniere  had  a  male  and  a 
female  parrot  in  the  town  of  jVIarmande,  in  An^umois,  which 
for  five  or  fix  years  never  failed  to  lav  eggs  that  produced 
youne,  which  were  reared  by  the  father  and  the  mother.  Thefe 
parrots  were  of  the  fpccies  called  the  ^'<zco,  or  afli- coloured 
parrot  o'i  Guinea,  Pjittacus  cinereus  feu  fuhc^ruleus  of  Al- 
drovandi.  He  quotes  father  Labat,  who  fpeaks  of  two  par- 
rots which  feveral  times  produced  young  at  Paris  j  and  the 
abbels  of  Beaumont-les-Tours,  who  had  two  young  parrots 
hatched  in  the  month  of  Januan- ;  but  the  cold  foon  killed 
them. 

Thefe  are  finirle  fa6ts  which  e;ive  us  no  information  re- 
fpefting  the  habits  of  thefe  birds  either  durmg  the  time  of 
their  laying  or  incubation,  Wc,  however,  no  where  find 
that  the  Amazon  parrot-s,  or  any  others  of  America,  ever 
produced  in  Europe. 

Though  the  climate  of  Rome  is  not  fo  cold  as  that  of  Paris^ 
as  the  mean  temperature  at  the  end  of  March  and  the  com- 
mencement of  April  is  17  degrees  of  Picaumur  *■,  I  am  not  of 
opinion  that  this  was  the  principal  caufe  of  thefe  parrots  pro- 
ducing ;  as  the  i^^me  thing  muft  have  often  taken  place  in  Sici- 
ly, Malta,  and  other  countries  lying  more  to  the  fouth:  but  of 
this  we  have  no  inflairce.  I  am  therefore  induced  to  think 
that  the  parrots  in  queUion  produced  at  Rome,  becaufe  they 
had  been  long  together,  were  exceed! nglv  fond  of  each  other, 
when  they  became  acquainted,  and  always  enjoyed  the  com- 
pleteil  liberty ;  becaufe  they  were  probably  of  the  fame  age, 

^  Tab.  Mcteorolog.  de  Rome,  par  i'abbc  Scarpeilini. 
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and  becaufe  the  owner,  finding  that  the  eggs  were  not  clear 
like  thofe  of  the  preceding  year,  but  contained  a  germ, 
thought  proper  to  leave  them  in  a  detached  chamber  expofed 
to  the  lun,  gave  the  parrots  more  liberty  and  abundance 
of  food.  I  am  fully  perfuaded  that  ihefe  caufes  contributed 
much  more  than  the  climate  to  their  producing. 

If  inftead  of  one  young  one,  which  I  believe  to  be  a  male, 
there  had  been  a  female  alfo,  it  is  very  probable  that  a  breed 
might  have  been  eflabliflicd  at  Rome.  We  may  hope  for  it 
the  next  year. 

CovjeSlurfs  refpe£ftng  the  Duration  of  the  Life  of  TarrotSf 
deduced  from  the  Time  of  ti>eir  hicubation,  and  compared 
"ufitb  thai  of  other  Birds. 

Salerne  aflerts  that  he  faw  a  parrot  60  years  of  age  ftill 
alive  and  aftive;  M.  de  la  Borde  (ays  that  he  faw  one  which 
was  more  than  46  years,  and  I  myfelf  have  {^^n  one  which 
had  been  in  the  fame  family  75  years. 

Though  OUina,  an  excellent  obferver,  was  of  opinion  that 
the  life  of  parrots,  taken  at  a  medium,  did  not  exceed  twenty 
years,  I  am  of  opinion  that  he  was  deceived,  having,  per- 
haps, had  an  opportunity  of  obferving  only  a  fmall  number 
of  individuals. 

Ail  naturalifts  agree  in  afllgning  a  long  life  to  parrots,  to 
which  Linnaeus  gives  the  epithet  of  lo7ig<.evi.  This  fa6t, 
then,  is  inconteftable.  The  parrots  in  queltion  furnifh  a  new 
proof  of  it.  According  to  the  calculation  already  made,  the 
age  of  the  female  cannot  be  lefs  than  20  years;  for,  as  it  is 
five  fince  {he  firfl  laid,  it  thence  refults  that  flie  was  then  15; 
but  if  in  the  order  of  nature  thefe  birds  beain  to  lay  at  that 
age,  this  would  be  another  proof  of  their  longevity,  fince  we 
know  that  the  large  birds,  with  which  we  are  beft  acquainted, 
are  capable  of  laying  before  they  are  a  year  old,  and  that  they 
live  at  leaft  nine  oi'  ten  times  as  long :  we  may  thence  con- 
clude that  thefe  parrots  muft  live  130  or  150  years.  It  may 
be  objefted,  indeed,  that  it  fometunes  happens  that  the  fe- 
males do  not  become  mothers  till  an  age  greater  than  that 
eftabliflied  by  nature :  but  this  is  rarely  the  cafe  among 
quadmpeds,  and  Itill  lefs  fo  among  birds.  The  parrots  in 
queftion  lived  together  ten  years  without  laving,  though 
they  enjoyed  the  lame  liberty  and  the  fame  facility  of  copu- 
lating as  they  afterwards  had  ;  and  therefore  we  may  fuppofe 
that  nature  was  not  difpofcd  for  it. 

Buffon  thinks  that  the  life  of  birds  is  longer  in  proportion 
than  that  of  quadrupeds,  according  to  the  time  employed  in 
their  growth.     As  we  can  obtain  certain  data  refpe6ling  the 

Q  2  time 
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time  employed  for  the  whole  growth  only  in  regard  to  a  fmail 
number  of  individuals,  let  us  try  whether  we  cannot,  by  in- 
duAion,  difcover  that  the  longevity  of  birds  is  proportioned 
to  the  duration  of  their  incubation, 

I  fubjoin  the  following  table  in  order  that  the  reader  may 
fee,  at  one  view,  the  period  of  the  incubation  of  different 
•birds,  and  the  duration  of  their  life  in  the  next  column.  I 
muft  however  obferve  that  the  time  of  incubation  is  not  al- 
together the  fame  in  all  climates :  in  warm  climates  it  is  acce- 
lerated, and  in  cold  climates  retarded.  But  the  difference 
is  very  fmall,  and  can  occafion  no  fenfible  difference  in  the 
table. 

Tahlc  of  the  Period  of  Incuhatmn,  and  of  the  Duration  of 
Life  of  fever al  Birds, 


Names  of  the 
Birds. 

The  fwan  - 
Parrot    - 
Goofe    - 

Eagle     -  - 

Bullard  -  - 

Duck     -  - 

Turkey  -  - 

Peacock  -  - 


Incubation. 
Days. 
43      -      - 


Duration  of  Life 
Years. 

200  nearly  - 
100  nearly  - 
80  and  more 


Authors. 

Aldrovandi. 

Wolmaer. 

Willughby, 


Never  obferved  by  any  naturalift. 


Pheafant     -  20  to  25 


Crow  -  - 
i\i(>;htin2;ale 
Pullet  -  - 
Pigeon  -  - 
Linnet    -    - 


20     -     - 
J  9  to  20 


-    Ariftotle.  Pliny. 
TreatifeonPhei- 
fants. 
100  and  more  Hefiod. 


35  to  28 
18  to  20 


18  to 
17  to 
14    - 


19 
18 


17  to  18 

16  to  18 

16  to  17 

13  to  14 


Buff"on. 
Buffbn. 

Several  obfervat. 
Willuohby. 
Treatiie  on  thefs 


Birds. 
Buffbn. 


Canary  bird    13  to  14     -     13  to   14 
Goldtinch  -  13  to  14     -     18  to  20 

■  \Ve  fliall  here  obferve,  that  it  appears  by  this  table  that 
the  fwan  and  parrot,  which  employ  the  longeft  time  in  in- 
cubation, are  not  thole  which  live  longeft :  the  longevity  of 
the  former  of  tliefe  birds  has  been  carried  to  300  years,  and 
that  of  the  latter  to  100. 

In  regard  to  the  ottrich,  the  life  of  which  the  antients 
carried  bevond  100  xcars,  we  can  find  no  relation  between 
this  period  and  tliat  of  the  incubation,  as  the  female  feldom 
fits,  on  the  eggs,  which  are  hatched  by  the  heat  of  the  fun. 
The  cafe  is  the  fame  with  the  crane  and  the  heron,  to  which 

the 
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4lie  antients  affigned  a  life  equally  long;  but  we  have  no  ob- 
fervations  in  regard  to  their  incubation  *. 

The  goofe,  which  employs  thirty  days  in  incubation,  lives 
beyond  the  age  of  80,  The  eagle,  buftard,  turkev,  and  duck, 
are  the  next  in  the  table  in  regard  to  the  j^eriod  of  incuba- 
tion; but  it  has  never  yet  been  compared  by  any  one  with 
the  duration  of  their  life. 

All  the  other  birds  mentioned  in  the  table,  live  nearly  in 
proportion  to  the  time  of  their  incubation ;  but,  as  thefe 
obfervations  were  made  chiefly  on  domeftic  or  captive  birds, 
it  is  probable  that  there  may  be  fome  difference  between  thefe 
and  thafe  which  are  in  the  wild  ftatc.        , 

'*  We  know  befides,"  fays  M.  de  Buffon,  "  that  we  never 
give  time  to  our  domeftic  birds  to  go  through  the  complete 
period  of  life  afligned  to  them  by  nature." 

In  regard  to  birds  in  their  wild  flate,  it  is  almoft  impoHibk 
to  obtain  any  correft  inform.ation.  Very  few  ornilliologifts, 
therefore,  have  Ipoken  of  the  duration  of  their  life  ;  and  when 
they  are  caught  in  fnares,  they  endeavour  to  judge  of  their 
age  by  marks  which  are  yerv  ambiguous.   (See  Anjloile.) 

The  conrtant  ratio  which  I  have  obferved  between  the 
time  of  incubation  and  the  duration  of  the  life  of  birds,  fug- 
gefted  to  me  the  idea  of  examining  what  relation  there  is 
between  the  duration  of  the  life  of  quadrupeds  and  the  time 
employed  in  getlation  3  and  I  have  made  out  the  following 
table :' 

Table  of  the  Period  of  Gejlation  and  of  the  Duration  of 
Life  of  fever al  Quadrupeds. 

Authors. 

Ariftotle. 

The  fame. 

Cajetano. 

Buffon. 

Ariftotle. 

The  fame. 

New  Treatife  on 
Hunting. 

Buffon. 

The  fame. 

The  fame. 

The  fame, 
two  tables  a  very  great  analogy  will 
time  of  the  geftation  of  quajdrupeds 

See  P^v.las  Jovius. 

Q  3  and 


Names  of  the 

G( 

jftation. 

Duiat.  of  Life, 

Animals. 

Months. 

Years. 

Elephant 
Camel  - 

- 

- 

24     - 
12      - 

150  to  200 
40  to     50 

Buffalo 

- 

- 

12      - 

SO  to     25 

Afs   -    - 

- 

. 

12      - 

25  to     30 

Mare     - 

- 

- 

m- 

25  to     30 

Cow 

- 

- 

9  - 

14  to     15 

Stag       - 

- 

- 

8:-- 

35  to    40 

Roebuck 

_ 

_ 

5\  ' 

12  to      15 

Sheep    - 
Goat      - 

- 

- 

5  ' 
5  - 

12  to  15 
11  to     13 

Dog       - 

- 

- 

a    - 

11    to       KJ 

By  comparing  thefe 
be  found  between  the 
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and  that  of  the  incubation  of  birds,  in  regard  to  the  duration 
of  life.  Thus  we  obfcrve  that,  among  qnndrupeds,  the  ele- 
phant, which  Hves  from  150  to  200  years,  goes  with  young 
24  months;  and  that  the  canicl,  which  goes  with  young 
12  months,  lives  40  or  50  years.  Among  birds,  the  fwan, 
which  fits  42  days,  and  the  parrot,  which  fits  40  days,  are 
thole  which  live  longed,  their  life  exceeding  100  years.  In 
looking  over  this  tabie,  the  famt-  relation  appears  to  be  pre- 
served.  The  horfe  and  afs,  which  have  the  fame  period  of 
geliation,  live  nearly  the  fame  time;  that  is  to  fay,  26  or 
30  years.  The  domeftic  fowl  and  pigcon_,  which  have  nearly 
the  fame  period  of  incubation,  attam  to  the  fame  age;  and 
the  cafe  is  the  fame  with  the  goat  and  the  fheep,  as  well  as 
^ith  the  canary-bird  and  the  linnet. 

I  mufi:,  however,  confefs,  that  in  thofe  tables  there  are  two 
verv  llriking  exceptions.  The  ftacr,  among  <|uadrupeds,  goes 
with  young  a  month  lefs  than  the  mare,  and  vet  lives  about 
ten  years  linger :  and,  among  the  birds,  I  obfcrve  that  the 
crow,  which  fits  onlv  twenty  days,  lives  far  beyond  100  years, 
according  to  Hefiod  and  feveral  other  obfervers. 

Thefe  exceptions  ftiil  further  prove  that  our  knowledge  re- 
fpeAing  this  part  of  natural  hiHory  is  very  limited,  and  prove 
the  neceffitv  of  making  more  obfervations.  Befides,  the  dif- 
ficulty of  alcertaining  tlie  exaft  duration  of  the  life  of  qua- 
drupeds is  equally  great  as  that  experienced  in  afcertaining 
the  duration  of  the  life  of  birds,  fince  thefe  obfervations  can 
be  made  only  on  a  f'.iall  number  of  individuals,  taken,  for 
the  moft  part,  in  a  ftate  of  domefticitv ;  and  M.  de  Buffon 
fagely  remarks,  that  man,  wifhing  for  continual  enjoyment, 
fhortens  the  period. 

If,  notwithfianding  thefe  exceptions,  fome  relation  has 
been  fuppofed  to  be  found  between  the  time  emploved  for 
perfeil  growth,  and  the  duration  of  life,  it  apjiears,  from  a 
view  of  this  table,  that  there  is  a  more  direft  c  nnertion  be- 
tween it  and  the  time  of  gefiation  :  nature  alfo  feems  to  have 
preferved  a  kind  of  connection  between  the  time  employed  in 
geliation  and  that  of  incubation  in  regard  to  the  duration  of 
the  life  of  birds  and  quadrupeds. 

The  period  of  tlie  incubation  of  the  parrot,  which  no  na- 
turalill  had  before  obferved,  has  led  me  into  confiderations 
fomewhat  prolix;  but  ideas  fuggelted  merely  as  hints,  when 
aided  by  experience  and  more  corre6l  obfervation,  often  con- 
duit to  important  truths. 
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[Concluded  from  p.  121.] 


B, 


'UT  having  faid  enough  in  regard  to  this  animal  in  its 
confined  (late,  let  us  now  haften  to  reftore  it  to  liberty  :  it  is 
on  the  funiniits  of  the  deeped  rocks,  fufpended,  as  we  may 
fay,  between  the  heavens  and  the  earth,  that  it  ought  to  be 
confidered,  as  it  is  there  that  it  difplays  all  its  drength  and 
agility.  It  is  particularly  intereding  to  fee  the  eafe  and  fa- 
cility with  which  it  traverfcs  the  mod  awful  rocks,  the  bare 
light  of  which  infpires  terror,  and  which  are  inacceffible  to 
man.  When  it  leaps,  it  docs  not  feem  to  take  a  fpring;  it 
dirc6ls  its  fight  with  the  greated  precifion  to  the  place  it 
widies  to  reach,  and  never  mifles  its  aim.  When  tranquil, 
it  generally  carries  its  head  low;  but  when  running,  it  holds 
it  elevated  :  it  even  throws  it  fomewhat  back,  which  heightens 
the  agreeablenefs  of  its  figure.  When  it  wifhes  to  raife  itfelf 
to  the  top  of  a  perpendicular  rock  fifteen  feet  in  height,  it 
does  it  at  three  leaps,  or  rather  three  fucceffive  jumps,  of  five 
feet  each  :  one  might  fav  that  it  fcarcely  found  any  point  of 
fupport  on  the  rock ;  and  it  appears  to  have  touched  it  only 
that  it  might  be  thrown  higher,  with  the  fame  force  that  an 
eladic  ball  would  be  if  impinged  againd  a  hard  body.  It 
never  makes  more  tlum  three  leaps  in  this  manner.  If  it  be 
between  two  rocks  danding  near  each  other,  and  wiflies  to 
get  to  the  top,  it  accomplilhes  its  objeft  by  jumping  from 
the  one  to  the  other.  Jt  traverfes  the  glaciers  alfo  with  great 
rapidity,  but  only  when  chaced  :  when  its  courfe  is  volun- 
tary it  avoids  them,  and  docs  not  feem  to  walk  on  them  with 
fuch  confidence  as  among  the  rocks. 

I  fliall  now  give  an  account  of  the  manner  in  which  the 
wild  goat  lives  when  peaceably  futfercd  to  follow  its  natural 
habits,  when  not  nioleded  in  its  retreats;  and  diall  then  de- 
fcribe  the  manner  in  which  it  is  hunted.  We  diall  fee  in 
what  manner  man,  who  of  all  beings  is  the  mod  dedru6live, 
penetrates  into  the  ainiod  inaccefiible  places  which  nature  has 
afligned  to  this  animal,  and  where,  as  appears,  it  ought  to 
be  dieltered  from  his  rapacity.  We  diall  fee  how,  at  the 
rifk  of  his  life,  and  braving  the  mod  imminent  dangers,  he 
purfues  it,  and  has  diminiflied  the  number  in  fuch  a  man- 
ner, that,  though  it  was  formerly  difperfcd  over  all  the  hioh 
mountains  of  Swiderland,  Savov,  and  the  Valais,  it  is  now 
found  only  in  forae  places,  and  even  in  fmall  numbers. 

Q  4  Thefe 
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Thefe  goats  feed  during  the  night  ui  the  higheft  woods, 
and  never  furtlier  t!ian  a  quarler  of  a  league  from  the  fum- 
mil;  hut,  when  the  fun  begins  to  iHuminate  the  tops  of  the 
mountain?,  they  leave  the  woody  regions  in  flocks,  afc^nd 
the  mountains  as  they  feed,  and  proceed  fotnctinics  to  very 
coniidcrahle  heights.  Tliey  fcek  the  declivities  turned  to- 
wards the  caft  and  foutb.,  and  lie  down  in  the  higheft  and 
mofl  elevated  places.  But  when  the  fun  has  got  through 
three-fourths  of  his  courie  they  defcend  to  the  wood?,  feed- 
ing as  ihey  proceed,  in  order  to  pafs  the  night.  When  it 
threatens  to  fnow,  they  defcend  alfo  into  the  woods  for  the 
fake  of  ilielter. 

Thefe  animals  aflomhlc  in  flocks  of  10,  12,  or  15;  for- 
merly they  were  more  numerous,  but  at  prefent  tlicy  are 
often  in  fmall  uuuibers.  All  the  males  fix  years  of  age,  and 
thofe  above  it,  always  remain  in  hi^iher  places  than  the  fe- 
males or  the  males  that  are  younger.  The  older  they  are, 
thev  are  the  Icfs  fond  of  living  in  focletv.  Thev  become 
hardened  againft  the  cold,  froit,  and  all  the  feveritv  of  the 
fealbns.  Very  often  thefe  old  goats  have  the  tips  of  their 
ears  wiiheredj  and,  as  it  were,  dead.  Severe  cold  muft  ne- 
ceflarily  produce  this  etTeft  on  extremities  where  it  is  well 
known  the  circulation  of  the  blood  is  eafily  checked.  Thev 
lead  a  folitary  life  on  the  lleep  fuumiits,  and  never  defcend 
from  them.  To  conclude  what  we  have  to  fay  in  regard  to 
their  habits,  we  fliall  here  obferve,  that  in  winter  thev  are 
accullomed  to  place  thcmfelves  on  eminences  oppofite  to  that 
part  of  the  horizon  from  which  the  ilorm  proceeds,  and  to 
remain  there  likeftatnes:  they  only  go  from  time  to  time 
to  feed  in  the  neighbourhood,  and  then  return  to  their  fla- 
tion.  The  females  and  young  have  not  this  habit;  they  re- 
m.ain  at  all  feafons  in  places  lei's  elevated. 

As  the  fore-legs  of  thefe  animals  are  fliorter  than  thofe 
behind,  it  is  natural  to  fuppofe  that  they  can  afcend  with 
m.ore  facility  than  ihey  defcend.  Nothing  but  the  feveritv 
of  the  weather  can  induce  them  to  remain  in  the  low  di- 
Itricls ;  and,  if  a  few  fine  days  take  place  in  winter,  they 
immediately  quit  the  woods  and  afcend  the  mountains. 

Winter  is  their  feafon  of  love,  and  the  month  of  January 
that  of  their  greateft  heat.  All  the  coats,  of  whatever  age, 
then  mix  together;  the  males  combat,  and  the  females  be- 
long to  the  viftors  ;  after  which  they  return  to  their  ufual 
order.  The  females  eo  with  young  five  months,  and  bring 
forth  in  the  latt  week  of  June  or  lirlt  of  July.  They  produce 
only  one  at  a  time,  of  the  fize  of  a  cat,  and  which,  like  the 
young  chamois,  walks  as  foon  as  dropped.     An  hour  after 

its 
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ks  birth  it  can  conceal  itfelf  among  the  rocks  *.  When  the 
female  is  delivered  (he  licks  its  eves,  head,  and  ncckj  teaches 
it,  at  an  early  period,  to  leap ;  and  bellows  on  it  the  care  oi  an 
attentive  and  vigilant  mother.  While  fuckling,  llie  remains 
in  the  holes  of  the  rocks.  She  calls  her  young  by  bleating ; 
but  the  hunters  think  thev  have  remarked  that  it  is  by  gel- 
tures  that  Hie  ufually  expreifes  her  defires. 

As  it  often  happens  that  flocks  of  wild  gloats,  chamois,  do- 
meftic  goats,  and  llieep,  pafture  at  a  fmall  diilance  tVom  each 
other,  I  endeavoured  to  find  whether  thefo  animals  lome- 
times  intermixed  and  producecf  in  that  ftate  of  liberty;  hut 
I  could  obtain  no  certain  information  refpetting  this  faif, 
which  would  be  of  great  importance  to  natural  hi  (lory.  It 
only  appears  that  the  wild  goat  and  the  chamois  never  inter- 
mix in  their  natural  ilate. 

The  belt  time  for  hunting  the  wild  goats  is  towards  the 
end  oi  fummcr,  and  in  autumn,  in  the  month  of  AuguU  a'.id 
September.  It  is  then  that  thev  are  in  bed  condition.  Tliis 
fpecies  of  huntino-  is  excecdino;lv  dano-erous  and  fati<Tuin'T, 
and  therefore  can  be  undertaken  only  bv  the  inhabitants  of 
the  mountains.  The  hunters,  bfJides  refohnion  to  look  down 
without  fear  from  the  greateft  heights,  muft  have  fufficient 
addrefs  and  fleadinefs  of  foot  to  get  outof  diiHcult  pafles,  and 
to  take  accurate  aim.  i'hev  nnm  alio  be  tudo^ved  witli  gitat 
Itrcngth  and  vigour  to  endure  hunger,  cold,  and  the  created 
fittigue.  The  mod  determined  hunters  reiide  in  the  moun- 
tains of  the  Lower  Valais  :  almoft  all  the  peafants  of  Servan  f 

follow 

'•'■■  A  hi;nter  one  day  furpiifed  a  female  chamois  while  bringing  forth 
her  young  one  on  a  rock  :  a  fentiment  placed  by  nature  in  the  breaft  of  all 
mankind  retained  his  arm,  and  prevented  him  from  killing  her:  he  viewed 
t  MS  interefting  fpe-ftacle  for  i'ome  moments,  and  iaw  the  mfther  Ixk  her 
kid.  He  tlien  prepared  to  fire,  but  the  chamois  and  her  youn^  one  borh 
inftantly  difap,  e>.;ed,  and  concealed  themfelves  among  'he  r  'cks. 

t  The  village  of  Servan  is  iituated  in  the  mountains  of  thj  Lower  Va- 
lais, and  at  the  diftance  of  two  cr  three  leagues  from  Msrtis^ni :  i?s  firua- 
tion  is  the  wildeit  and  mcft  piclurcfoue  I  ever  faw.  It  Hands  on  t'le  de- 
clivity of  a  chain  of  niountams  which  borders  on  the  weft  that  part  of  the 
valley  of  Frient.  which  is  only  a  conunu^tion  of  that  of  Orfme,  in  Upper 
Faucigny.  At  the  bottom  of  this  valiey  runs  the  water  of  BL-rard  with  a 
roaring  noife,  and,  uniting  itfelf  to  the  Trient,  afiumes  its  nan-e.  Tor- 
rents, which  dalh  down  on  every  fide  from  the  furnmits  of  the  m'nintains 
in  fuperb  cafcades,  contribute  to  enlarge  its  ftream.  That  filcnce  of  nature, 
that  calmnefs,  at  the  lame  time  awful  and  delightful,  which  is  experienced 
in  the  middle  of  a  foreft  during  a  fine  fum.mer's  niglit,  never  prevails  in 
this  abode.  The  air  is  continuallv  agitated  by  the  noife  of  the  torrent 
which  flows  through  the  middle  of  the  vallev,"  and  by  that  of  the  nume- 
rous cafcades  which  join  it.  But  this  continuril  and  hollow  roarin^  of  tiie 
v-ater  is  often  increaied  by  the  tumbling  down  of  large  maiTes,  and  the  toll 
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follow  tills  occupation;  and  as  the  animal  is  not  found  in 
thtir  mcnuitnins,  thcv  go  to  hunt  in  the  Eaft  Valley,  having 
firlt  obtained  perniillion  from  the  inhabitants  for  that  puCf 
pole.  A  hunter  never  goes  out  alone  ;  he  generally  afl'ociates 
with  hinilelf  one  or  two  others,  furni (bed  with  rifle  guns*  and 
a  bag  of  provilions. 

They  alTociate  for  the  purpofe  of  cain,  but  dangers  and  perils 
imite  them  ;  and  indeed  there  are  many  rcafons  why  two  hunt- 
ers (hoiild  be  united.  Ikying  obliged  to  fpend  the  night  among 
tlie  rocks,  .ind  at  very  great  heightSj  they  conftruil  a  wretehed 
hut  with  pieces  oilr.ri,  where  thev  fliep  without  fire  or  bed- 
clothe?,  and  on  their  awaking  often  lind  the  cntranee  of  it 
blocked  up  by  two  or  three  feet  of  fnow.  When  furprifed 
by  night  while  in  the  purfuit  of  a  wild  goat,  it  frequently 
happens  that,  not  being  able  to  difengage  themfelves  from 
the   rocks,    they  are  obliged  to  pafs  the  night  ftanding  in 

of  the  rocks,  which,  auackeci  by  the  flqwaclimi  of  the  moill  dements,  crum- 
ble to  pieces  through  -^gc,  and  choke  up  the  bottom  of  the  valley.  Thcfe 
t)rreius,  by  tearing  open  the  fides  of  the  mfVJ.itains,  unveil  to  us  their  in- 
terior ftrufture.  in  this  country,  every  thing  prcfents  the  image  of  de- 
llru6lion :  ic  is  in  the  middle  of  theie  degraded  forefts  of  firs  and  pints,  of 
thofe  accumulated  rocks  which  pafs  through  all  the  ftates  cf  decompofuion 
to  fand,  and  from  the  ftate  of  fand  to  that  of  mould,  that  the  geologue  dif-^ 
covers  the  compofuion  of  motmtains,  and  coI1l£Is  fatln  for  the  theory  of 
the  earth.  But  in  the  midfi:  of  this  diforder  one  may  difcover  the  hand  of 
man  and  the  labour  of  induftry  :  e.xcited  by  his  wants;  flieltered  fiom  all 
quarters  by  the  rocks,  and  in  a  good  expolure,  the  inhabitants  have  col- 
leded  a  little  earth,  which  they  cultivate  and  fow  with  corn  to  fupply 
thtm  wirh  food. 

Of  all  tj-ie  cafcades  with  which  this  valley  is  decorated,  the  moft  inte.. 
reftn\^  for  the  naturaliii  and  the  painter  is  that,  no  doubt,  of  Man  pas,  be- 
tween the  village  of  Fmio  and  that  of  Servan.  The  torrent  of  the  Trieve, 
the  white  foaming  waters  of  which  dafliing  at^ainft  the  rocks,  which  they 
break  and  carry  with  them  to  their  bed,  form  feveral  cafcades ;  iietween 
very  high  rocks,  a  plank,  laid  acroii  ferves  as  a  paffage,  and  from  this  tre» 
me."-dous  bridge  the  torrent  is  feen  precipitating  itfelf  from  one  fall  to  an- 
other, and  flying  to  a  diftance  beiow  the  feet  J  before  is  a  rock  cut  into  the 
form  cf  a  pt.;k,  and  wliicb  fcems  to  be  an  infurmountabie  barrier;  but  a 
fmall  narrow  path,  cut  out  in  a  zig-zag  form  and  furnilhed  with  a  parapet, 
enables  the  traveller  to  pafs  over  it,  and  to  ccnhder  this  fublime  and  mag- 
nificent view,  whicli  the  horrid  noife  of  the  torrent  renders  ftill  more 
i^i iking.  The  more  you  advance'towards  Servan,  the  lefs  fteep  the  de- 
clivity of  the  mountain  becomes,  while  the  valley  becomes  broader  and 
better  cultivated.  But  in  tiav^rfing  this  wild  lountry  one  is  not  aftonifhed 
that  the  inhahnants  iJiould  fc^k  for  and  he  fond  of  thofe  dangers  to  which 
they  expofe  thcnirehes  m  hunting  the  chamois  and  wild  ijO'itss  they  are 
bred  up  to  this  occupation  ;  the  recks  and  precipices  are,  as  we  may  fay, 
their  element,  and  when  they  quit  thtir  habitations  they  find  no  perils  to 
which  they  are  not  accuftomcd. 

'^  Thefe  pieces  can  fire  twice  without  being  reloaded  ;  but  they  have 
only  one  barrel,  with  two  locks.  See  a  dcfcription  of  them  in  De  Luc's 
Kccbcrcbes  fur  I' Atviofp'oere. 

each 


On  the  Wild  Goat  of  tie  Alps.  Ct^t 

each  other's  arms,  that  they  may  remain  awake :  thefe  are 
(ituations  which  none  can  have  an  idea  of  but  thofe  who  have 
traverfed  the  rocks.  I  cannot  here  help  making  one  reflec- 
tion:  It  is  among  the  inhabitants  of  thefe  wild  and  horrid 
mountains  that  1  found  the  greateft  hone(ty  and  friendluip; 
in  a  word,  all  thofe  virtues  which  render  men  worthy  of 
edeem. 

As  thefe  animals  afcend  to  the  higheft  regions  early  in 
the  morning,  the  hunters  muft  get  To  thofe  places  before 
them.  The  goats  are  then  feen  coming  to  paflure,  and, 
though  their ~^fmell  is  exceedingly  acute,  they  do  not  fmell 
the  hunters,  who,  concealing  themfelves  behind  the  rocks, 
fuffer  them  to  approach  within  30  or  40  paces  before  they 
fire. 

The  following  appear  to  be  the  moil  natural  caufes  why 
thefe  animals  do  not  fmell  the  hunters  : — In  the  morning  the 
fun  heats  and  rarefies  the  upper  regions  of  the  air,  while  the 
lower  ones  arc  Itill  cold  and  condenfed.  From  this  want  of 
ecpailibrium  there  muft  neceiTarily  refult  a  current  which  pro- 
ceeds upwards,  and  which  confequently  carries  in  that  direc- 
tion the  emanations  proccedinci;  from  the  hunter,  who  is 
above  the  goats.  This  efietSl,  indeed,  muft  take  place  during 
the  greater  part  of  the  day ;  for  the  fun,  by  warming  the  de- 
clivities of  the  mountains,  muft  produce  along  them  an 
afcending  current.  Belides,  as  thefe  animals  feed  as  they  go 
along,  their  noftrlls  become  filled  x^ith  dew,  which  muft 
have  a  very  great  influence  on  their  fmell.  However,  it  is 
efleniially  neceffary  to  get  to  the  heights  before  the  goats 
reach  them  ;  if  they  anticipate  the  hunter,  they  fmell  him, 
and  make  their  efcape  :  it  would  in  that  cafe  be  of  no  ufe  to 
follow  them  ;  for,  when  once  put  to  ihght,  they  never  ftojv 
till  thev  get  to  a  very  great  diftance,  and  when  they  think 
they  are  bevond  all  danger  *.  It  is  fingular  that  the  animal 
never  flies  till  it  fmells  the  hunter;  for  if  it  only  fees  him  ii 

■■■  The  reader  \''iil  not  be  diipieaied  to  iee  here  an  account  of  the  maniitr 
in  which  the  inhsbitrnts  of  the  ifland  of  Crete  hunt  the  wild  goat,  as  t'.e- 
fcribed  by  Reion  : — Some  of  the  peafants  who  live  on  the  luir.mits  of  the 
high  mountains  are  fuch  dexterous  fhohtcrs  with  the  bow,  and  principHllj- 
around  the  mountain  of  Spachia  and  Madara,  tliat  thty  pierce  them  with 
their  arrows  at  the  diftance  of  25  paces;  and,  to  be  more  (ure  of  them, 
carry  females,  whicii  they  have  bred  up  and  tamed  from  their  youth,  and 
tie  them  up  in  fome  paffage  of  the  mountains  where  the  males  ?re  accuf- 
tomed  to  pafs.  The  liunter  conceals  himfelf  behind  the  b.ulhes  (ippofite 
to  the  wind,  knowing  that  the  male  goats  have  i'o  acute  fmell,  that  they 
could  fmell  them  at  the  diftance  of  loo  pace^.  The  male  finding  the  fe- 
male in  his  way  ftops,  diid  the  peafant  then  dilcharges  his  arrow. — Obfex'v. 
Ji)i.  14.  I'exf. 
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is  fatisfied  with  whiftlins:  and  looking  at  him,  but  as  foon  as 
it  finells  him  it  takes  to  flight. 

Ihc  female  never  ahaudons  her  young,  unlefs  fhe  is 
hunted:  if  if  cannot  follow  her  fhe  leaves  it,  and  the  latter 
conceals  itfclf  in  the  burrows  of  the  marmot,  or  other  holes 
of  the  rocks;  fomelinies  at  the  deplh  of  fix  feet. 

When  the  danger  is  over  Ihe  rciurns  to  call  it,  and  fearches 
till  fhe  finds  it:  but  if  fhe  remain*  too  long,  the  vounu  goes 
to  look  for  the  mother;  it  ilTues  fiom  its  hole,  calls  its  mo- 
ther, and  enters  fome  other  hole  with  fear  and  emotion,  and 
with  figns  of  the  greaielt  nneafmefs.  If  it  lees  the  mother 
it  n.ms  up  to  her;  but  if  fl'.e  is  wounded,  and  Kins,  as  foon 
as  it  fmells  the  blood  it  betakes  itfclf  to  fiight ;  thtn  returns, 
approaches  with  the  func  eigernefs,  and  aorain  rtiires  lor  the 
fame  reafot).  It  can  hardly  he  conloled  tor  the  lofs  of  its 
mother ;  fearches  for  her  a  long  time,  and  never  quits  the 
place  wheie  it  was  brought  forth  and  where  ii  loft  her. 

When  a  wild  go:it  is  wounded,  all  the  reft  make  their 
efcope  and  abandon  it :  thev  are  feizcd  with  fear  and  terror, 
and  flv  with  .he  ulmoft  rapiditv.  The  hunter  can  diftingnifh 
the- wild  goats  that  have  been  wounded,  by  their  walk,  which 
it  ^o\\.  Thev  fufler  their  heads  t(^  fall  fometimes  to  the  one 
iide  and  fometimes  lo  the  other,  ana  they  foon  after  lie  down, 
even  w  hen  the  wound  is  flight. 

Man,  though  the  grcatefl  enemy  and  principal  deftroyer 
of  thefe  wild  goals,  is,  however,  not  the  onlv  one  whoni 
they  have  to  dread.  The  wolves  and  eagles  purfue  their 
vounor  *-.  The  mothers,  rn  thefe  occalions,  efcape  with  them 
to  caverns  or  hollow  places  in  the  rocks,  make  their  young 
enter  firft,  and  then,  havinii  entered  themfelves,  prefent  their 
head  to  the  aperture  in  order  to  face  the  enemy. 

There  are  few  animals  the  natural  hiftorv  of  which  is  dif- 
figured  with  more  fables  by  fupcrfiition,  and  more  errors  by 
ignorance,  than  that  of  the  wild  goat.  The  naturaliit,  as 
already  obfervcd,  is  obliged  to  truft  to  the  hunters,  and  thefe 
indemnify  themfelves  for  the  labour  and  fatigue  they  have 
experienced  by  the  falfehoods  which  they  propagate:  be- 
lides,  an  animal  the  hunting  of  which  is  fo  painful,  ought, 
in  the  eyes  of  the  vulgar,  to  have  fomeihing  of  the  marvel- 
lous connected  with  it.  Hence  the  property  afcribed  to  the 
horns  of  the  wild  coat  of  <lefirovino;  the  force  of  poifon ;  and 
hence  the  opinion  of  the  hunters,  that  it  their  pieces  are 
rubbed  with  certain  herbs  they  cannot  hit  the  mark.  We  fhall 

*  Sec  an  accounr  of  t'r.c  coTibats  of  the  lammer-geyer  and  the  chamois 
in  Cox's  Liittrs  en  Siv'JprLoui,  vol.  i.  p.  267. 

not 
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not  enlarge  on  thefe  popular  tales,  but  we  think  it  neceirary 
to  refute  two  opinions  which  are  very  much  i)er\eved  among 
naturahfts:   one  is,  that  when  the  wild  goat  or  the  chamois 
is  purfued  by  the  hunter  among  the  rocks,  they  return,  attack 
him,   and  pufli  him  down  the  precipices:  this  is  a  miftake: 
itfometimes  happens  that,  if  one  of  thefe  animals  is  wounded, 
it  endeavours  to  efcape  when  the  hunter  approaches  it,  and, 
as  it  alwavs  ruflies  towards  the  precipices,   it  overturns  the 
hunter  if  he  happens  to  he  in  its  wav;  but  it  never  fearches 
for  him,  and,  on  the  contrary,   avoids  him.     It  is  faid  alfo 
that  the  wild  2;oat  throws  itfeif  down  precipices,   falls  on  its 
horns,    and  rar'elv  fuftains  any  injury.     But  I  can  aflert  that 
it  always  leaps  from  one  rock  to  another;  and  that  it  is  fo 
expert,  and  fo  fure  of  its  aim,  that  it  has  never  any    >ccafion 
to  throw  itfeif  on  its  horns:   that  if  this  ever  happens,  it  is 
by  accident:  and  befides,  it  is  fufficientto  look  at  ihe  animal 
to  be  convinced  that  it  could  not  take  fuch  leaps  with  im- 
punity.    It  has  a  long  body,  its  legs  are  (liort,  its  limbs  are 
thick,  and   it   weighs  nearly  2CO  ))ounds  :  how,  then,  is  it 
poiUble  that,  it  (ifouid   throw  itielf  from  the  rocks  without 
being  torn  by  their  fliarp  points,  or  dadied  to  pieces  by  its 
fall  ?     I  have  been  more  particular  in  regard  to  this  fa«S,  be- 
caufe.the  fame  error  is  not  only  related  by  nioft  naturalifts, 
but  is  received  alfo  among  the  Tartars*,  who  are  hunters 
of  wild  goats,  like  the  people  of  the  Valais  of  Swiflerland; 
and  bccaufe  this  conformity  of  o])inion  among  people  fo  di- 
Itant  might  induce  fome  to  believe  in  the  reality  of  the  fa(ft. 
But  is  it'not  well  known  that  the  fame  preju<iices  are  found 
among  different  nations  ?   Ignoranct?  is  every  where  the  fame, 
and  everv  where  the  fame  obje<^^s  have  given  rile  to  the  like 
errors.     Thofe  naturalHts  who  are  fo  fond  of  final  caufes, 
vviihino;  to  give  utility  to  the  large   horns  of  the  wild   goaf, 
iiave  adopted  this  opinion ;  and  it  is  thus  that  the  mania  of 
wifliing  to  explain  every  thing  injures  .the  caufe  of  truth,  and 
often  perpetuates  popular  tales.     M.  Pallas,  deceived  by  the 
accounts  of  the  Tartars,  mentivins,  as  a  proof  of  this  afler- 
tion,  a  wild  goat  which   he  faw  having  one  of  its  horns 
broken  f:  buc  this,  in  all  probability,  v.-as  owing  to  another 
caufe.    Their  large,  thick,  and  almo(t  ufelefs  horns  are  often 
broken  by  the   tumbling  down  of  the  rocks;  and  on  thefe 
oceafions  they  are  often  killed  themfelves.     For  this  realon, 
the  inhabitants  of  Cormajor  traverfe   the  botioms  of  the 
mountains  to  collect  the  horns  carried  down  by  the  fnow. 
M.  Paiias  fays,  alfo,  thai  the  wild  goat  is  of  fo  favage  a  na- 

*  PnlJas  Spuit.  Zool.  fas.v  xi.  d.  50. 
+  Svnci!.  Zocl. 
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ture  thai  it  never  can  be  tamed.  If  he  alludes  to  the  oM 
wild  goats,  he  is  right ;  but^the  inftances  above  mentioned 
prove  that,  if  the  wild  goat  be  caught  young,  it  h  fufceptible 
of  education  :  and  this  opinion  is  confirmed  by  that  of  Belan, 
who  fays,  that  in  the  idand  ot  Crete  this  animal  is  tamed 
when  young. 

When  one  of  thefe  animals  lias  been  killed,  it  is  left  on 
the  fpot  till  it  becomes  cold.  1  he  entrails  arc  then  taken 
out,  and  the  blood  is  put  into  the  liomach.  In  ccMiferjuenee 
of  this  metliod  it  never  acquires  a  bad  fmell,  which  takes 
place  when  this  precaution  is  neglected.  Large  wild  goats, 
without  the  entrails,  weigh  180  or  200  pound?:,  of  18  ounces. 
The  female  from  70  to  80  and  90  pounds.  The  flefli  of  this 
animal  is  excellent  j  it  has  the  tafle  of  mutton,  but  Is  more 
fucculcnt. 

The  Ikin  can  be  drcffcd  exceedingly  well :  it  becomes  very 
pliable,  and  referables  that  of  the  goat.  It  is  employed  for 
manufaAuring  fliamoy  leather.  Various  fmall  articles  are 
made  of  the  horns,  fuch  as  cups  and  goblets.  The  blood  is 
employed  in  falfe  pleurifies;  but,  as  its  properties  are  owing 
to  the  plants  on  whicli  the  animal  feeds,  that  of  the  common 
g(^at  and  ram,  when  fed  in  the  fame  manner,  has  the  fame 
efficacy*. 

The  fale  of  thefe  goats  is  liable  to  many  variations :  it  de- 
pends on  the  weight  of  the  beaft,  and  the  eagernefs  of  the 
purchaser.  Formerly  they  were  cheaper,  becaufe  more  com- 
mon. At  prefent  they  are  fold  fimiictimes  for  four  louis- 
d'ors.  '{"he  chamois  alfo  is  fold  for  one  louis-d'or.  The 
wild  goat  is  fond  of  fait:  it  licks  the  rocks  which  contain 
Epfom  or  Glauber's  fait,  and  the  waters  which  hold  it  in  fo- 
lutlon.  It  feeds  chief! v  on  the  wild  plants  that  grow  on  the 
hisrher  Alps,  fuch  as  lilky  wormwood,  artem'ijia  glacialls  ; 
but  in  winter  it  eats  the  lichens  and  young  Ihoots  of  the 
trees.  Like  that  of  Siberia  f,  it  prefers  thole  places  which 
abound  with  the  dwarf  birch,  the  Alpine  wiliowj,  the  tha- 
lidruTn,  faffafras,  rofe-wort,  rhodiola,  the  willow-herb,  ept- 
loblu77i,  See. 

Thefe  animiils  are  much  fcarcer  than  they  were  formerly  j 
they  are  iound  at  prefent  only  in  fome  mountains  of  Savoy 
and  the  Valais^  whereas  formerly  they  v.'ere  dilperfed  through- 
out all   the  higher  parts  of  Swifferland  J.     But  this  is  not 

attgni  filing  > 

*  Hilh  Nar.  parBufl^n,  vol.  xii.  p.  164. 

t   Spiel.  Zooi.   fr.sc.  xi.  p.  .,9. 

\  My  fritiiul  M  Wittenbach,  firft  paftor  of  the  church  of  St.  Efprit 
at  B^rne,  who  iias  travelled  ovtr  and  defcribtd  the  aiountiins  of  Svviflcr- 
lauJ  with  the  eyes  of  an  enjigh'.ened  naturaiiH  and  the  fpirit  of  a  good  ob- 

ferver. 
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aftoiiifhing;  nature,  man,  the  beafts  and  birds  of  prey,  are 
all  enemies  with  which  they  are  funounded,  which  perfecnte 
and  dedroy  them,  and  againft  which  they  have  no  other  re- 
foiirce  than  fpcedy  flight:  but  this  rarely  prcferves  them. 
This  animal,  therefore,  is  now  confined  to  a  Imall  number 
of  the  lleepert  fummits. 

It  is  found  in  the  valley  of  Cormajor,  to  the  fouth  of  Mont- 
Blanc,  on  the  fouthern  declivity  of  that  chain  of  mountains, 
and  in  the  diiiri6t  between  Mont-Blanc  and  the  frontiers  of 
the  Valais  :  but  it  is  never  feen  in  the  chain  oppofite  to  that 
of  Mont-Blanc,  and  which  forms  the  other  fide  of  the  valley 
of  Cormajor.  It  exifis  alfo  in  the  mountains  which  form  the 
Val-Savaranche.  But  it  is  among  the  mountains  of  the  valley 
of  Cogne,  which  is  the  frontier  of  the  valley  of  Pont,  in  Pied- 
mont, that  it  is  now  moil  common,  and  always  on  the  de- 
clivities expofed  to  the  Ibuth. 

It  is  no  longer  found  in  the  Valteline,  the  frontier  of  the 
Valais;  but  it  muft  Hill  exi(l  in  the  mountains  between  the 
valley  of  Sefia  and  that  of  Vieche.  It  was  hunted,  about 
30  or  40  years  ago,  in  the  mountains  of  Upper  Faucigny : 
but  the  breed  is  now  entirely  deftroyed  in  that  quarter;  and 
it  is  probable,  if  the  hunters  continue  to  purfue  it  with  the 
fame  ardour,  that  the  race  will  become  totally  extindl. 

In  reflecting  on  the  fury  with  which  thcie  animals  are  pur- 
fued  and  deftroved,  the  caufe  of  it  appears  to  me  to  have  been 
the  great  abundance  which  there  was  of  them  formerly ;  and, 
though  a  finale  goat  did  not  produce  much,  as  a  great  many 
were  killed  during  one  hunting  excurfion,  the  gain  was  con- 
fidcrable.  At  prefent,  flnce  the  number  has  greatly  de- 
creafed,  and  fince  the  hunters  often  go  a  great  way  without 
finding  anv,  their  ardour  ought  to  be  relaxed  in  conlequenceof 
the  dangers  to  which  thev  are  expofed  :  and  l)efides,  the  inhu- 
manity of  perfecuting  and  torn;enting  a  mild  and  timid  ani- 
mal, which  has  no  other  refources  to  defend  itielf  but  flight  and 

ftfver,  his  furnidied  me  with  the  following  notice: — "  There  were  for- 
merly wikl  goats  in  our  Alps,  but  none  of  them  are  now  to  be  found.  I 
have  tlen  at  Unterfcwn  two  lupevb  horns  of  that  animal,  which  is  faid  to 
have  been  killed  formerly  in  the  Alps  of  Lauterhnmn.  Thefe  animals 
were  deftroyed  by  the  hunters,  as  well  as  the  caftors,  which  formerlv  fre- 
quented the  borders  of  1-ike  Br'entz,  and  a'ong  the  A rr  towards  Thun, 
1  am  certain  M.  Bourrh  i'  miftdken  when  ht  fays  that  he  faw  one  traveiTe 
the  chain  of  mountains  thdt  (cpprates  Lauterbrunn  and  Grindojv.ild.  I. nee 
none  of  the  hunters  of  that  country  ever  fell  in  with  any  during  their  ex- 
curfions.  It  is  allertc-d  that  wild  gosts  are  ftill  found,  but  rarely,  in  the 
vildeft  mountains  of  the  countr)  of  the  Grilbns  :  for  my  part,  I  never 
faw  any  in  my  travels,  and  none  of  the  hunters  were  able  to  give  m.e  any 
certain  information  refptfting  them."— Z,f//^r  of  M.  U'iitefibach  to  M.  Fan 
Bacbem  jun.  Betne,  May  17,   i7?'5. 

4  addrefs. 
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addrefs,  a  motive,  indeed,  of  little  iinportanee  to  a  be'ing  who 
thinks  hirni'elf  the  lovereign  of  animals,  but  who  is  only  theii' 
tyrant,  and  knows  no  other  laws  than  thofe  of  the  ftrongcfl, 
the  hunteis  ought  to  conlidcr,  before  they  leave  their  wives 
and  families,  that  they  not  only  expofe  theinfelves  to  be 
killed,  or  maimed  during  the  remainder  of  their  lives  *,  but 
negleft  their  property  and  affairs,  and,  if  they  perifli,  their 
iamilies  are  reduced  to  beggary.  If  thefe  confiderations  are 
not  fufficiently  Itrong  to  deter  them  from  this  kind  of  hunt- 
ing, let  them  refleiSl,  that  thcy  can  entertain  no  hope  of 
making  their  fortunes ;  fince  no  one  acquires  riches  by  this 
occupation,  but,  on  the  contrary,  thcy  are  often  lamed,  and 
drag  out  their  exil'tence  in  miiery.  But  fuch  is  the  force  of 
habit  and  the  power  of  illufion,  that  the  accidents  which 
happen  to  the  hunters  do  not  deter  them  ;  for  they  are 
fcarcely  cured  when  they  return  to  the  fame  occupation  f. 

The  wild  goat  of  Siberia,  as  may  be  {qqw  by  the  deferip- 
lion  of  Pallas  %,  feems  to  difTer  from  that  of  the  Alps  only  by 

a  few 

*  The  elegant  tranflator  of  Coxc  exprcffes  himfclf  in  the  following 
manner  in  rejjard  to  hunting  the  chamois;: — "  A  great  number  of  men 
lofe  their  lives  by  this  kind  of  hunting  :  the  thick  fogs  of  the  Alps,  wiiich 
luddenly  envelop  the  country  with  a  dark  veil,  make  the  hunters  wander 
into  the  glaciers,  where  iliey  perifh  with  cold  and  hunger-  Sudden  (lorms 
inoiften  the  rocks,  and  render  them  fo  ilippery,  ihat  the  hunter,  however 
furniflicd  with  cramps  his  (hoes  may  be,  cannot  attach  himfelf  to  them  ; 
and  fometimes  the  heat  has  fo  dried  their  fcorching  faces,  and  covered  them 
with  duft  of  fo  moveable  a  nature,  that  the  wretched  hunter  who  clambers 
up  them  is  obliged  to  moifven  theni  with  his  blood,  by  making  large 
'wounds  in  the  fclcs  of  his  feet  and  his  legs."  Coxes  Letters  on  SzuiJJer- 
land,  p.  273.  M.  Ramond,  the  tranllator,  adds,  that  the  abbe  d"Engelberg 
congratulated  himfclf  that  he  had  loft  only  five  men  in  one  year  by  hunt- 
ing the  chamois;  and  his  diftrift  is,  at  moft,  but  a  hundredth  part  of  the 
Sw'ifs  Alps. 

f  One  of  my  friends  traverfmg  the  mountains  one  day  \\'\t\\  a  guide, 
'the  latter  fhowcd  him  a  fpot  vvhure  the  year  before  he  had  remained  more 
than  fix  hours  with  his  thigh  broken,  and  without  any  hopes  of  relief. 
A  young  fiicpherd,  by  the  greateft  accident,  heard  the  reports  of  his  fufee, 
which  he  tired  as  a  fignal  of  diftrefs,  and  at  laft  went  to  call  aliiftance. 
This  accident  happened  to  him  while  hunting  the  chamois,  and  yet  it  did 
Hot  difguft  him  with  the  occupation. 

;J;  The  wild  goat  of  Siberia  is  no  longer  found  in  the  Uralian  Alps  and 
the  civilized  countries  of  Siberia  :  it  inhabits  the  fteepeft  mountains  of  that 
chain,  which  unites  with  the  Taurus  between  Eaftern  Tartary  and  Sibe- 
ria. It  is  found  alfo  in  Eaftern  SiberiA  beyond  the  Lena,  and  in  the 
countries  of  Kamfchatka.  It  is  believed  likewife  that  it  frequents  the  de- 
'  lert  forefts  bordering  on  the  middle  country  of  the  Tonguhans,  to  the  eaft 
of  the  Jenillee  and  beyond  the  Lena;  but  thefe  animals  are  every  where 
few  in  number,  and  frequent  the  moft  inacceilible  places.  S/>idl.  Zoo/. 
fa.sc.  x-i.  p.  32.  52.  The  old  goats  in  fhat  country  are  called  tagbe  or  teke  -, 
the  females  i!/;/;.-r,  and  the  kids  bitjcbhija.     But  M.,. Pallas  thinks  that 
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a  few  flight  charadlers,  which,  however,  are  not  fufficient  to 
tnake  them  two  diftinft  fpecies.  The  former  has  always  a 
very  large  beard;  while  that  of  the  latter  is  very  fhort,  and 
fonietimes  it  has  none.  The  hair  of  the  Siberian  wild  goat 
feems,  in  e,-eneral,  to  be  longer  and  thicker  than  that  of  the 
Alpine  wild  goat;  but  the  molt  ftriking  difltrence,  though 
not  very  fpecific,  is  that  found  in  the  horns.  The  anterior 
face  of  the  horns  of  the  Siberian  wild  goat  is  not  fo  flat,  it 
is  more  convex ;  and  is  not  comprehended  between  two  lon- 
gitudinal ridges,  as  in  the  wild  goat  in  queftion  ;  the  tranf- 
verfil  knotes  are  not  terminated  bv  a  falient  tubercle  on  the 
internal  border  of  the  face.  In  other  refpefts,  thefe  horns 
have  a  perfett  refemblance. 

The  Cretan  wild  goat,  according  to  Belon,  is  certainly  of 
the  fame  fpecies  as  the  Alpine  wild  goat :  but  it  appears  that 
there  are  two  kinds  of  it,  one  of  them  perhaps  the  rsgagrus*. 

The  chamois  is  much  more  common  than  the  wild  goat, 
though  it  is  hunted  liill  more ;  but  it  is  more  widely  difperfed, 
as  it  inhabits  the  lefs  elevated  mountains ;  befides,  being  more 
reltlefs  and  (hier  than  the  wild  goat,  it  is  more  difficult  to  catch 
it.  It  is  found  in  all  the  high  mountains  of  SwilTerland,  the 
V^alais,  and  Savov. 

M.  Perroud  has  given  a  very  good  account  of  the  manners 
of  this  animal,  which  has  been  inferted  in  Buffon's  Natural 
Hiftory  t :  we  fliall  add  to  it  a  few  obfervations.  We  are 
aflured  that  in  the  mountains  there  are  two  ipecies  of  the 
chamois  :  one,  which  is  much  fmaller  than  the  other,  keeps 
in  the  higher  diftri£ls,  and  afcends  to  the  fame  elevations  as 
the  wild  goat.  The  large  fpecies,  on  the  other  hand,  frequent 
the  lefs  elevated  regions,  and  live  chiefly  in  the  woods. 
Thefe  two  fpecies,  however,  are  only  two  varieties,  or  rather 
two  conftant  races,  which  can  mix  and  produce.  The  laro-e 
chamois  have  two  holes  behind  their  horns,  which  are  not 
found  in  the  fmaller  kind.  Thefe  holes  penetrate  to  the  or- 
gans of  the  head.  The  males  of  this  large  fpecies  weigh  from 
80  to  100  pounds,  and  the  females  from  60  to  70 ;  whereas 
the  males  of  the  lefler  fpecies  weigh  only  60  or  70  pounds, 

thel'e  names  are  corrupted  from  thofe  which  the  Moguls  and  the  Cal- 
moucs  give  equally  to  the  wiid  goat  and  the  domeftic  goat.  The  latter 
ch;1  the  male  iakja,  I'lc  female  jama,  and  the  kid  tj/i^a  or  idjhija.  The 
Chinefe  alfo  call  the  mole  wild  gonts  ta/:ja\  and  they  employ  their  horns, 
as  the  T)irks  do,  for  their  war-bows.  The  fhdvings  of  thefe  horns  are 
ultd  in  medicine.  Id  p.  50. 

*  We  found  two  different  kinds,  as  we  made  appear  by  the  diverfity  of 
their  horns,  brought  from  Cyprus  and  Crete,  which  we  prefented  to 
M.  John  Choul,  bailiff  of  the  mountains  of  Lygns,  &c. — Btion,  fol.  14. 

t  Vol.  xii.   p.  160. 
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and  the  females  no  more  than  40  or  50.  The  lar^e  kind  af)? 
foad  of  being  alone,  and  in  fniall  flocks.  Their  limbs  and 
body  arc  {1  sorter,  and  confequently  thicker  in  proporiion  than 
the  fniall  kind,  which  are  longer  and  flenderer. 

T.he  males  can  prodnce  at  the  age  of  two  years.     The  rut- 
ting time  is  in  November  and  December,  and  they  bring 
forth  their  young  in  June.     The  large  chamois  bring  forth 
fometimes  in  May.     Thev  generally  produce  one  at  a  time, 
and  rarely  two.    Thefe  animals  are  hunted  in  the  fame  man- 
ner as  the  wild  goats,   except  that  dosrs  are  fometimes  em- 
ployed.    They  are  always  in  fear;  have  their  eyes  and  ears 
on  the  watch.     They  never  feed  in  tranquillity.     They  crop 
a  little  grafs,  then  raife  their  heads  ;  and  while  they  eat,  look 
on  all  fides  around  them  :  if  one  of  them  perceives  any  thing, 
the  whole  flock  take  to  flight;  whereas  a  flock  of  wild  goats 
all   whillle   before  they  fet  off.      In  regard  to  the  fentinel 
winch,  it  is  faid,  they  poll  to  give  them  notice  of  danger, 
it  appears  to  be  a  mere  fable,   founded   on  the   timidity  of 
thefe  animals.   Both  races  of  the  chamois  exiil  in  the  rnoun- 
tains  of  the  country  of  Hafli,  of  Grindewald  and  Lauterbrun, 
as  well  as  in  thofe  of  Savoy  and  the  Valais.     It  might  here 
be  proper  to  examine,   with  Meflrs.  Bufl'on  and  Pallas,  to 
what  wild   animal  the  goats  are  indebted  for  their  origin ; 
whether  to  the  wild  goat  of  the  Alps,  as  Bufibn  thinks,  or 
to  the  capra  ccgagrus,  according  to  Pallas ;  and  whether  the 
chamois  and  Alpine  wild  goat  are  the  fame,   or  two  diftin6t 
ipecies.     Thefe  intereflingqueftions  would  require  to  be  exa- 
mined at  full  length*,  but  in  the  mean  time  I  ihall  mention 
my  own  opinion.     I  have  endeavoured  to  examine  thofe  of 
Butlon  and  Pallas  with  that  impartiality  which  every  one  wdio 
fincerelv  fcarches  for  truth  ought  to  employ,  and  efpecially 
when  he  difculVes  the  opinions  of  men  fo  ju(lly  celebrated. 
I  agree  therefore  with  Bufibn,  that  the  Alpine  wild  goat  ought 
to  be  confidered  as  the  origin  of  all  the  goats.     The  con- 
formity of  their  manners  and  figure,  and  the  circumftance  of 
thele  breeds  intermixing  and  producing;,  are  lufiicient  proofs 
of  it.     In  mv  opinion,  the  copra  oegagrus  and  the  Capricorn 
are  varieties  in  the  Ijiecies  of  the  wild   goat,  and  have  con- 
curred with  it  to  form  the  different  races  of  our  goats.     But, 
I  think,  with  M.  Pallas,  that  the  chamois  cannot  be  of  the 
fame  fpecics  as  the  wild   goat,  fi nee  thev  do  not  mix  in  a 
llate  ot  nature,  and  I  confider  it  as  an   intermediate  fpecies 
between  the  goats  and  the  antelopes. 

'=■  I  di''uirc(i  this  queft  on  in  r!;t  nafi'-i  hiftory  of  the  jackal!,  which 
appeared  in  ihu  J'jiDnal  de  Poyfi'-iue  for  November  17^6. 
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XLir.    On  the  Spiral  Vibration  of  a  Stick  or  Rod.     By 
G.  F.  F.  Chladxi*. 

X  PIE  vibrations  hitherto  known  of  a  ftick  or  rod,  that 
is  to  lav,  of  an  elaftic  body  extended  in  a  certain  direction, 
are  either  tranfverfal  vibrations,  where  the  rod  or  the  parts 
into  which  it  divides  itfeif  vibrate  fidewards,  in  fuch  a  man- 
ner as  to  form  a  great  number  of  curved  hnes ;  or  longitudinal 
vibrations,  where  the  rod  or  each  of  its  parts  contracts  and 
extends  iifelf  according  to  the  dirc6lion  of  its  length,  fo  that 
it  fometimes  refts  againil  one  aiid  fjmetimes  againll  the 
other  of  the  vibration  nodes.  The  former  kind  of  vibrations 
were  firit  determined  by  Daniel  Bernoulli,  and  afterwards,  in 
a  more  complete  manner,  by  Euler,  in  the  Tranfadions  of 
the  Imperial  Academy  of  Sciences  for  1769:  but  the  latter 
were  firit  made  known  by  myfelf  in  a  paper  on  the  longi- 
tudinal vibrations  of  rods  and  ftrino;s,  publiflicd  at  Erfurt  in 
3796,  and  which  may  be  found  alfo  in  the  Tranfa6tions  of 
the  Eledtoral  Academy  of  Sciences  of  that  city.  For  fonie 
time  I  have  obferved,  that,  befides  thefe  two  directions  of 
vibrating  motion,  there  is  a  third,  where  the  rod,  or  each 
part  into  which  it  divides  itfeif,  turns  alternately  to  the  right 
and  left  in  a  fpiral  form,  while  the  vibration  nodes  or  the 
boundaries  of  the  vibrating  parts  remain  niotionlefs,  as  in 
the  other  kinds  of  vibration.  Such  fpiral  vibrations  may  be 
produced  with  moft  cafe  on  a  fufficiently  long  cylindric  rod, 
the  furface  of  which  has  been  made  as  fmooth  as  poflible,  if 
the  rod  be  held  gently  between  two  fingers  at  the  place  where 
there  is  a  vibration  node,  and  if  it  be  rubbed  in  a  fpiral  di- 
rection in  a  vibrating  part  with  a  piece  of  woollen  rag  held 
between  the  fingers  of  the  other  hand.  When  the  rod  is  of 
wood  or  metal,  the  rag  mult  be  previoufly  ftrewed  over  with 
refin ;  but  when  a  gials  rod,  or,  what  is  the  fame  thins;,  a 
thermometer  or  barometer  tube  is  employed,  it  mult  be 
moiflened  with  water,  or  be  ftrewed  over  with  very  fine  fand. 
The  ways  in  which  a  rod,  when  it  is  either  entirely  free,  or 
fattened  at  one  end  and  free  at  the  other,  or  fafiened  at  both 
ends,  can  divide  itfeif  into  vibrating  parts,  and  the  pofitioii 
of  the  vibration  nodes,  are  entirely  the  fame  as  in  the  cafe  of 
longitudinal  vibrations.  The  fharpnefs  and  fiatnefs  of  the  tone 
depend  alfo  on  the  fame  laws;  and  therefore,  to  avoid  all  un- 
neccflary  prolixity,  I  fliall  refer  to  the  above-mentioned  eflay 

*  From  Dn-  GefiUft.baftNaturf'irfi.hendtr  Fraaulc  %u  Be  1  Un  Nate Schriften, 
vol.  ii.   1799.  ■> 
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on  longitudinal  vibrations.  There  is  this  difference,  howevCfi 
that,  as  far  as  1  have  obferved,  the  tone,  when  the  vibration* 
take  place  in  a  fpiral  direction,  is  a  fifth  lower  than  when  the 
rod  vibrates  in  a  longitudinal  direction  under  the  fame  cir- 
cum  fiances. 

By  the  fpiral  vibration  one  phienomenon,  which  I  have 
mentioned  in  niv  difcoveries  refpecting  the  theory  of  found, 
but  refpecting  which  I  formed  an  erroneous  opinion,  can  be 
explained  On  a  prifmatic  rod,  one  end  of  which  w  as  faftened 
in  a  vice,  when  I  rubbed  one  of  its  edges,  in  a  diagonal  di- 
rection, w  ith  a  violin  bow,  and  flrewcd  fand  over  one  of  its 
horizontal  fides,  there  appeared  on  this  fide  a  line  proceeding 
along  its  length,  where  the  fand,  which  was  thrown  from  the 
other  parts  bv  the  vibration,  remained  at  reft ;  and  this  ap- 
pearance took  place  on  each  fide  of  the  rod  when  held  hori- 
zontally. The  reafon  of  this  is,  becaufe  at  the  edges  which 
are  further  diftant  from  the  axis  the  range  during  the  vibra- 
tions is  greater  than  in  the  middle  of  each  fide  ;  and  on  this 
account  "the  fand  which  is  thrown  from  the  nearer  places  to 
thofe  on  the  edges  muft  accumulate  themfelves  longitudinally 
in  the  middle  of  each  fide  neareft  the  axis  where  the  vibra- 
tions are  weakeft. 


XLITI.  Obfervations  on  Maddering ;  together  iv'itb  a  Jimple 
and  certain  Procejs  for  obtaining,  ivith  great  Beautj  and 
Fixity,  that  Colour  hnozvn  under  the  Name  oj"  the  Turkey  or 
Adrianople  Red.     J5>'  J.  M .  H  A  u  s  s  M  A  N  n  . 

[CoDcluded  from  p.  175.] 

The  Frocefs. 

ITER  making  a  cauftic  lev  of  one  part  of  orood  common 
potafh  diiloUed  in  four  parts  of  boiling  water,  and  half  a  part 
of  quicklinie.,  which  [  afterwards  flaked  in  it,  I  dilfolved  one 
part  of  powdered  alum  in  two  parts  of  boiling  water;  and  while 
this  folution  of  fulpbate  of  alumine  was  ftill  warm,  to  avoid 
re-cryftallization,  I  fpeedilv  poured  into  it  fucceffivelv,  always 
ftirrino-  it  without  interruption,  the  above-mentioned  cauftic 
ley,  till  the  alumine  it  had  at  firft  precipitated  after  faturalion 
to  excefs  with  fulphu.ric  acid  had  been  rediirolved.  I  left  at 
reft  this  folution  of  alumine,  which  exhaled  anmionia,  and 
which,  Oil  cooling,  formed  a  precipitate  of  fulphate  of  potafh 
in  very  fmall  cryitals,     I  then  mixed  a  thirty-third  part  of 

•  linfeed- 


I 


and  Dyehig  Tiirley  Red.  25 1 

Imfeed-oil,  with  which  the  alkaline  folution  of  alumine 
formed  a  kind  of  milky  liquid  "".  "s  the  oil  gradually  fepa- 
rates  itfolf  from  this  mixture  under  the  appearance  of  cream, 
it  muft  not  be  employed  till  it  is  again  fiiaken.  The  fkairis 
of  cotton  or  linen  ought  to  be  fuccellively  immerfed  in  it, 
and  equally  preffed,  that  they  inay  be  then  expofed  to  dry  on 
a  pole  in  the  order  in  which  thev  have  been  taken  from  the 
mixture.  They  muft  be  dried  under  flielter  from  rain  in 
fummer,  and  in  a  warm  place  in  winter,  and  be  left  in  that 
ftate  for  twenty-four  hours :  they  muft  then  be  waflied  in 
very  pure  running  water,  and  be  again  dried ;  after  which 
they  are  to  be  immerfed  in  an  alkaline  ley,  prefled  and  dried 
a  fecond  time  in  the  fame  manner  as  the  firft,  taking  care, 
however,  to  recommence  the  imraerfion  in  the  ley  with  thofe 
fkains  which  have  been  laft  in  the  oily  mixture,  becaufe  the 
firft  never  fail  to  cany  away  a  larger  portion  than  the  laft  •  it 
will  be  proper  alfo  to  confume  the  mixture  each  time,  that  it 
may  not. have  leifure  to  attraft  the  carbonic  acid  with  which 
the  lower  region  of  the  atmofphere  is  always  charged,  efpe- 
cially  in  manufatlories;  for  the  alkali,  by  pafling  to  the  ftate 
of  carbonate,  fuffers  the  alumine  to  be  precipitated,  and  lofes 
the  property  of  mixing  with  the  oil. 

Two  immerfions  in  the  alkaline  folution  of  alumine  mixed 
with  linfeed-oil  will  be  fufficient  to  obtain  abip.utiful  red; 
but,  by  continuing  to  impregnate  the  fkains  a  third  and  even 
a  fourth  time  with  the  fame  circumftances  as  the  firft,  colours 
exceedingly  brilliant  will  be  produced. 

The  intenfitv  of  the  red  propofed  to  be  obtained  will  be  in 
proportion  to  the  quantity  of  the  madder  employed.  By 
taking  a  quantity  of  madder  equal  in  weight  lo  that  of  the 
fkains  the  refult  will  be  a  red,  which,  by  clearing,  will  be 
changed  to  a  rofy  ftiade :  on  the  other  hand,  ftiades  of  <  im- 
fon,  more  or  lefs  bright,  will  be  obtained  by  employing  two, 
three,  and  even  four  times  the  weight  of  madder,  without 
ever  forgetting  the  addition  of  chalk,  if  the  water  employed 
does  not  contain  fome  of  it.  Four  parts  of  this  colouring 
fubftance  will  produce  a  red  too  intenfe  and  beautiful  to  be 
employed  in  commerce,  as  it  would  be  too  dear  to  find  pur- 
chafers. 

By  making  an  oily  alkaline  folution  of  alumine  with  two 
or  three  parts  of  water,  and  impregnating  the  fkains  twice, 
and  even  four  times,  in  the  manner  above  mentioned,  bright 
fhades  will  be  produced  without  the  ufe  of  much  madder; 
but  they  will  not  have  the  fame  intenfity  as  thofe  procured 

*  In  faft,  a  faponaceous  liquor  is  formed  containing  alumine. — Ei.i  r. 
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vith  even   as  Httlc  madder  by  means  of  the  fame  folution 
concentrated. 

The  belt  method  of  obtaining  (hades  lively  as  well  a< 
bright,  is  to  expofe  the  dark  reds  for  a  conliderable  time, 
when  they  have  been  cleared,  to  the  a6tion  of  a  ley  of  oxy- 
genated muriate  of  poialh,  or  of  foda  with  cxcefs  of  alkaline 
carbonate,  in  order  to  have  fuch  a  degree  of  (liade  as  may  be 
required  :  but  it  may  readily  be  conceived  that  this  method 
would  be  expenfive. 

To  have  the  oily  alkaline  folution  of  alum  nearly  in  the 
fame  ftate  of  concentration,  it  will  be  neceflarv  to  employ  an 
areometer  to  determine  the  degree  of  ftrength  of  the  caudic 
ley  before  it  is  employed  for  the  folution  of  the  alumine. 
This  cauftic  ley  mult  be  made  with  the  beft  common  potafli 
that  can  be  procured,  and  the  degree  it  gives  by  the  areo- 
meter muft  be  noted,  in  order  that,  if  potifli  of  an  inferior 
quality  be  afterwards  employed,  the  ley  obtained  may  be 
carried  to  the  fixed  degree  bv  evaporation. 

Cauftic  ley  made  with  four  parts  of  good  common  potafli* 
cannot  contain  a  large  quantity  of  foreign  falts.  By  making 
it  on  a  large  fcale,  when  the  limpid  part  has  been  decanted, 
it  will  be  neceffary  to  fliake  the  depofit,  for  lome  time,  twice 
every  day,  that  the  rell:  of  the  alkaline  liquor  may  be  de- 
canted ;  and  that  none  of  what  ftill  remains  in  the  depofit 
-may  be  loft,  it  ought  to  be  diluted  with  more  water,  which 
may  be  aiterwards  employed  to  lixiviate  the  cotton,  which 
mud  be  well  purified  and  cleaned  before  it  is  dyed  ;  which 
may  be  done  by  lixiviating  and  ibapincr,  or  merely  boiling  it 
in  water  and  then  rinfingand  drying  it.  As  wringing  with 
the  hands  may  derange  the  filaments  of  the  fkains  of  cotton 
and  linen,  and  confequcntly  weaken  the  thread,  it  will  he 
proper,  in  operating  on  a  large  fcale,  to  fqueeze  them  by 
means  of  a  pre  Is. 

In  regard  to  thread  or  linen  to  be  dved  of  a  beautiful  dark 
and  fixed  red,  it  muii  be  well  bleached,  and  impregnated  at 
leaft  lour  times  fuccelfuely  with  the  oily  alkaline  folution; 
becauie,  not  only  alumine^  and  metallic  oxides  adhere  with 
more  difiiculty  to  linen  than  to  cotton,  but  becaufe  thefe 
mineral  fubltances,  when  coloured,  abandon  linen  much 
eafier  than  cotton  when  clearing.  It  ftill  remains  to  exa- 
mine whether,  between  each  imi)regnation  with  the  oily 
alkaline  folution  of  alumine,  cotton  or  linen  thread  requires 
to  be  left  at  reft  for  a  s^reater  or  ftiorter  time  before  it  is  rinled 
and  dried. 

*  I  have  no  doubt  th^.t,  \vlure  pot;  fli  cannot  be  procured,  foda  might  be 
employtd.— -Thk  A^\  i;o-v. 
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All  fat  oils  may  be  employed  in  the  mixture  with  proper 
precautions  ;  but  linfeed-oil  mixes  better,  and  remains  longer 
lul'pended  in  the  alkaline  folution  otalumii.e  :  I  never  tned 
fiHi-oil,  which,  perhaps,  would  be  preferable.  It  is  probable 
alfo,  that  in  operating  on  a  large  fcale,  it  v\  ouid  be  belt  to 
din)ini(h  the  quantitv  of  linfeed-oil  in  ihe  n)ixtures  with  the 
alkaline  folution  of  alumine;  far  1  have  had  reafon  often  to 
obferve  that,  too  much  oil  hurts  the  attra6lion  of  the  colour- 
ing parts  of  the  madder :  a  thirty-third  part  of  linfeed-oil 
always  produced  the  bell  etVeci  in  my  trials  on  a  luiall 
fcale. 

In  regard  to  the  procefs  of  dveing  cotton  and  linen  thread, 
fufficiently  charged  with  alumine,  by  the  oily  alkaline  folu- 
tion  of  that  earth,  the  fkains  mult  firft  be  difcngaged  from 
every  faline  fubftance,  as  well  as  from  the  fuperBuous'oil,  by 
rinfing  them  a  long  time  in  very  pure  running  water;-  after 
which  they  muft  iTe  arranged,  without  drying  them,  on  an 
apparatus,  which  the  operator  may  conftru<5t  according  to 
the  form  of  the  boiler, — in  which  it  is  to  be  placed  in  inch  a 
manner,  that  during  the  procefs  of  dyeing  the. Ikains  may 
be  continually  fliaken  and  turned,  in  order  to  catch  everv 
where,  and  in  an  uniform  manner,  the  colouring  particles. 
7'he  bath  muft  be  compofed  of  madder,  mixed  with  a  fixth 
of  pounded  chalk,  and  diluted  with  about  30  or  40  parts  of 
water.  The  heat  muft  be  carried  only  to  fuch  a  degree  that 
the  hand  can  be  held  in  the  baih  for  an  hour  without  being 
fcalded ;  and  it  is  to  be  maintained  at  this  degree  for  two 
hours,  either  by  diminifliing  or  increafing  the  fuel.  Three- 
hours  dyeing  will  be  fufficient  to  exhauft  the  madder :  the 
fkains  when  taken  from  the  bath  muft  be  waflied  in  a  large 
quantity  of  water  to  cleanfe  them  ;  they  are  then  to  be  cleared 
by  boiling  them  a  pretty  long  time  in  water  containing  bran 
inclofed  in  a  bag,  adding  foap  and  alkaline  carbonate  to  give 
the  red  a  rofy  or  carmine  fliade. 

As  I  never  had  occafion  to  dye  cotton  or  linen  thread  on  a 
large  fcale,  I  employed  a  fmall  boiler,  which  ferved  me  at  the 
fame  time  for  the  procefs  of  clearing:  in  the  latter  operation 
I  confined  m\felf  to  boiling  the  Ikains,  properly  arranged,  in 
water  containing  a  bag  filled  with  l)ran,  for  eight  hours  iuc- 
cefliively  ;  and,  that  I  might  not  interrupt  the  ebullition,  I 
replaced  the  evaporated  part  by  the  addition  of  more  boiling 
water.  In  this  clearing  I  employed  neither  foap  nor  alkali; 
yet  I  obtained  a  red  fuperior  in  beauty  and  fixity  to  that  of 
the  Levant,  and  which,  in  every  refpe6f,  will  bear  a  com- 
parifon  with  the  beft  colours  dyed  in  France. 

K  4  .  For 
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For  dveing  my  red,  T  employed  three  parts  of  the  beft 
madder  for  one  part  in  weight  of  drv  cotton  thread. 

With  the  precaution  I  took  to  obtain  an  uniform  fhade  I 
could  have  dyed  at  one  time,  but  I  fhould  always  recom- 
mend performing  this  operation  at  two  different  times,  taking 
each  time  half  a  portion  of  madder  and  of  chalk,  if  the  (kains 
cannot  be  continually  turned  in  the  boiler:  it  may  ferve  alfo 
for  clearing,  bv  adapting  to  it  a  cover  fo  as  to  fuffer  very  little 
of  the  vapours  to  efcape,  becaufc  it  would  be  too  expenfive  to 
replace  the  part  evaporated  bv  more  boiling  water.  By  ope- 
rating on  a  large  fcale,  and  concentrating  the  heat  in  the 
boilers,  keeping  them  almoft  clofe,  there,  perhaps,  wonld  be 
no  need  of  en:iploying  eio;ht  hours  ebullition  to  clear  and  fix 
the  colours.  I  have  every  reafon  to  believe  that  this  clearing 
of  the  Turkey  red  gave  rife  to  the  idea  of  bleaching  with 
fteam  :  it  muft  have  been  feen  that  colours  bv  being  cleared 
lofe  conlulerably  in  regard  to  their  intenfity  ;  and  perhaps  it 
has  been  obfer^ed  at  the  fame  time  that  the  packthreads  em- 
ployed tor  arranging  the  fkains  were  bleached  during  the 
clearing,  efpecially  when  alkalies  were  added. 

A  great  variety  of  colours  and  of  different  (hades  may  be 
obtained  by  following  the  procefs  here  defcribed  for  obtain- 
ing beautiful  and  durable  reds.  In  this  cafe,  the  oilv  alkaline 
fo'ution  of  alumine  mull  not  be  employed  till  the  required 
fhade  of  oxide  of  iron  or  indigo  blue  has  been  given  ;  but 
whatever  may  be  the  colour  or  Ihade  u  Inch  you  wifli  to  give, 
before  you  fix  the  alumine  on  the  fkains  of  cotton  or  linen, 
thefe  fkains  muft  always  be  firft  well  boiled,  by  which  means 
the  adhefion  of  the  indigo  fecula  as  well  as  that  of  the  oxide  of 
iron  will  be  increafed  in  the  fame  manner  as  that  of  alumine 
coloured  by  the  colourmg  parts  of  madder  when  fubjecled  to 
the  action  of  the  heat  of  boiling  water  before  they  are  im- 
pregnated with  the  oily  alkaline  folution  of  alumine.  As  the 
method  of  dveing  mdioo  blue  in  all  its  {hades  is  well  known, 
it  is  needlefs  to  detail  it;  and  as  to  giving  a  rufty  yellow  colour, 
which  may  be  done  at  little  expenfe,  nothins:  is  neceffarv  but 
to  moiften  the  fkains  well  with  a  folution  of  the  fulphate  of 
iron,  to  prels  them  equally,  and  then  to  immerfe  them  in  a 
caufiic  ley  of  polafli,  which  will  precipitate  and  fix  the  oxide 
of  iron  of  a  difagreeable  colour,  but  which  will  not  fail  to 
flfTume  a  rufty  yellow  fhade  by  attra6tingand  becoming  fatu- 
ra'ed  with  the  oxvgenof  the  atmofphere  :  thus  yellow  will  be 
more  or  lefs  dark  according  to  the  quantity  of  the  fulphate  of 
iron  in  folution.  More  intenfity  and  even  more  equality 
may  be  given  to  the  rufly  yellow  by  moittening  the  fkains  a 
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fecond  time  in  the  ferruginous  folution,  and  immerfing  them 
in  the  cauiHc  ley.  Care,  however,  muft  he  taken  not  to  ule 
foda  for  this  operation,  becaul'e  it  generally  contains  fulphur, 
which  blackens  oxide  of  iron  by  mineralizing  it. 

The  fkains  coloured  blue  and  ruftv  yellow,  treated  with  oily 
alkaline  folution  of  al amine,  will  produce,  by  maddering, 
dark  purple  and  chamois  colours,  violet,  lilac,  puce,  mordore, 
&c.  It  may  be  eaiily  conceived,  that  if,  inllead  of  maddering, 
the  fame  Ikains  prepared  for  maddering  be  dyed  with  kcrmes, 
cochineal,  and  Brazil  wood,  logwood,  wood  of  St.  Martha, 
woad,  yellow  wood,  quercitron,  yellow  berries,  &c.  a  great 
variety  of  colours  will  be  obtained  :  the  fhades  may  even  be 
varied  ad  hijinttum  by  mixing  the  colouring  ingredients  with 
each  other  in  different  proportions.  The  affinity  of  adhefion 
of  the  colouring  parts  of  all  thefe  ingredients  varies  alfo  to 
fuch  a  degree,  that  the  (hades  arifing  from  a  yellow  or  olive- 
green  will  be  changed  or  totally  metamorphofed  by  a  fecond 
dyeing  with  madder,  kermes,  cochineal,  or  Brazil  wood  ;  and 
will  furnifli  orange  fliades,  capucine,  Carmelite,  burnt  bread, 
bronze,  &c.  As  the  preliminary  preparation  of  the  ikains  by 
the  oilv  alkaline  folution  of  aluinine  might  be  too  expenfive 
for  fome  of  thefe  colours,  the  procefs  I  defcribed  in  the 
Annales  de  Ch'nme  for  the  year  1792,  p.  250,  may  be  fub- 
flituted  in  its  ftead.  This  procels  confilts  in  treating  the 
fkains  alternately  with  foap  and  fulphate  of  alumine,  the 
excefs  of  the  aci(l  of  which  has  been  faturated  with  one  of 
the  alkaline  carbonates  or  with  lime  :  this  method  is  very 
expeditious.  In  the  courfe  of  a  day,  cfpecially  in  fummer, 
the  fkains  may  be  prepared  and  dyed  red  as  well  as  other 
colours  J  v^hich,  for  the  moft  part,  may  be  fubjecled  to  ebul- 
lition, and  will  bear  clearing  with  bran  for  a  quarter  or 
half  hour,  and  even  fome  of  them  for  a  whole  hour.  It  is 
alfo  to  be  obferved  that  there  arc  none  but  madder  colours, 
the  alumine  and  oxide  of  iron  bafes  of  which  have  been  fixed 
on  the  Ihiffs  by  means  of  the  oily  alkaline  folution,  that  can 
acquire  perfcft  fixity  by  the  a<Slion  of  heat  ot  boiling  water; 
and  that  the  fixity  is  very  inferior  in  all  madder  col(<ars  the 
earthy  and  ferruginous  bafes  of  which  have  been  applied  to 
ftuffs  by  means  of  acid  folvents. 

Alumine,  fixed  in  abundance  on  cotton  or  linen  fluff  by 
means  of  a  highly  concentrated  alkaline  folution,  attracts 
very  eafily  the  colouring  parts  in  the  procefs  of  maddering. 
The  cafe  is  not  the  fame  when  the  fame  earth  is  applied  by 
the  moft  highly  concentrated  acetic  foUition*of  alumine  ;  and 
it  is  abfolutely  impoflible  to  finifh  maddering  at  one  time, 
even  when  a  profufion  of  madder  is  employed,  and  the  opera- 
tion 
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tion  is  repeated  three  and  even  tour  times  *.  •  This  circum- 
fiance  will  give  rife  to  new  and  inicrelling  experiments;  but 
my  oblervations  prove  in  the  mean  time  that  maddcring,  in 
general,  requires  to  be  managed  with  the  nicelt  attention.' 


XLIV.    A  ne-zu  Method  of  fepnrai'ing  Silver  alhjed  'with 
Copper  in  Bullion.     By  C.  NAPiONEf. 


M, 


ETALLURGISTS  well  know  thnt  argentiferous  cop- 
per^ which  does  not  contain  half  its  wei<rht  in  filver  at  leaft, 
cannot  be  fubjected  to  cupel!atix)n.  In  that  cafe,  recourfe 
is  had  to  an  operation,  called  liquation,  with  lead  ;  but,  un- 
happilv,  it  is  attended  with  inconveniences  which  in  many 
cafes  renJer  it  impracticable. 

To  cxtraft  fdver  from  topper  completeU",  in  one  liquation, 
praftice  has  fl)own  in  the  founderies  where  this  operation 
is  performed  on  a  large  fcale  on  black  copper,  that  for  a 
quintal  of  the  latter  there  muft  be  at  leaft  70  or  80  pounds  of 
copper,  and  more  than  8  or  9  ounces  of  filver;  and  in  this 
cafe  the  proportion  of  lead  to  the  copper  ought  to  be  11  parts 
of  the  former  and  3  of  the  latter. 

But  as  in  billon  (bafe)  money  the  filver  generallv  forms 
from  i-i2th  to  i-4th  of  allov,  and  fometimcs  more,  it  is 
evident  that  fevcral  liquations  muft  be  repeated  to  impovcrifti 
the  copper;  for  though  in  the  firit  the  lead  carries  with  it  a 
great  deal  of  filver,  it  is  not  always  in  the  fame  proportion, 
and  the  l.ttter  portions  are  more  diiScult  to  be  extracted. 

If  we  fuppofe  that  four  fucceffive  liquations  are  fufficient 
to  extract  the  filver  of  our  killon  money,  which  is  of  the  qua- 
lity of  3  deniers  jo  grains,  eitimating  it  at  the  loweft,  we 
fliould  have  55  livres  for  the  whole  expenfe  of  the  feparation 
for  each  quintal  of  that  monev. 

If  the  procefs  of  the  celebrated  Cramer,  of  which  M.  Jars 
has  tiiven  a  fhort  account  in  the  third  volume  of  his  Voyages 
Metallurgiques,  can  be  attended  with  any  advantage,  it 
would,  however,  be  of  verv  little  ufe  to  us. 

C.  Napionej  knowing  that  fulphur  has  a  greater  affinity 
for  copper  than  for  filver,  conceived  the  idea  of  reducing  into 
fcoriae  a  large  quantity  of  rich  copper  bv  combining  it  di- 
rectly with  lulphur,  in  the  hope  of  obtaining,  by  this  kind  of 
dry  depart,  the  filver  concentrated  in  a  portion  of  the  copper 

'•  Concentrated  acetic  lolution  of  oxide  of  iron  Is  auendcd  v>ith  nearly 
the  farr.t:  difficulties. 

•f   Froin  the  Annules  de  Ch'mlt^  No.  r:z- 
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fo  as  to  be  able  to  refine  it  immediately  bv  cupjellation,  and 
to  obtain  at  the  lame  time  fcoria:;,  lefs  rich,  for  amalgam- 
ation. 

The  experiments  which  he  relates  prove  that  he  was  not 
deceived  in  his  e.xpeilation.  He  took  a  pound  and  fix  ounces 
of  argentiferous  copper  of  the  quaiitv  of  3,^  deniers  the  marc, 
and,  having  fufed  it  in  a  crucible,  mixed  with  it  two  ounces 
offulphur.  Ilavinrr  fcparated  the  -//.v^^'t' or  fcoricE,  he  repeated 
the  fame  opcfiit ion  twice  on  ihe  cupreous  regulus;  and  after 
the  three  operations  he  obtained  j  pound  5  ounces  and  22 
deniers  of  ^Wrf/Zt',  and  4  ounces  16  deniers  and  12  grains  of 
metallic  regulus,  which,  though  pretty  ductile,  fplit  at  the 
edges  when  ilattened  with  the  hansnier. 

The  trial  made  on  mattes  or  fcorice  of  three  meltings  united, 
Ihowed  that  they  contained  only  11  pounds  3  ounces  of  iilvcr 
in  the  docimallic  quintal,  and  the  quaiitv  of  the  regulus  was 
7  deniers  16  grains  per  marc;  a  quaiitv  at  which  it  mav  be 
fubjetted  to  cupellation  without  any  other  procefs. 

After  having  v.ell  pulverized  the  mattes,  and  mixed  with 
them  muriate  of  foda  in  the  proportion  of  12  to  100,  and 
the  fame  quantity  of  quicklime,  and  after  calcining  it  for 
four  hours  under  a  muffle,  he  amalgamated  the  mixture. 
The  refult  of  this  amalgamation  and  of  a  fubfequent  one 
procured  him  only  a  very  fniall  quantity  of  filver.  He  aaain 
calcined  it,  for  three  hours  and  a  half,  with  i-ioth  muriate 
of  foda;  and  after  three  calcinations  of  the  fame  kind  under 
the  fame  circumftanccs,  and  three  alternate  amalgamations, 
his  mattes  contained  no  more  than  i  ounce  and  18  deniers 
of  filver  per  quintal. 

C.  Napione  obferves,  that  if  his  firft  calcination  had  been 
carried  further,  he  could  have  extracted  the  whole  of  the 
filver  in  three  amalgamations.  Having  repeated,  indeed,  the 
fame  operation  at  the  mint,  employing  the  fame  proportion 
of  fulphur,  he  was  able,  after  three  fucctflive  calcinations 
and  three  amalgamations,  to  obtain  a  refiduum,  which  con- 
tained only  an  ounce  and  a  half  of  filver  per  quintal.  The 
filver  extrafted  on  this  occafion  was  of  the  quaiitv  of  11  de- 
niers and  22  grains.  It  was  of  importance,  after  this  laft 
trial,  to  undertake  the  experiments  on  a  ertat  fcale. 

On  a  hearth  prepared  with  light  braj^pic  ■,  as  for  the  re- 
fining of  common  copper,  and  which  C.  Napione  had  placed 
in  a  fituation  where  there  was  a  current  of  air,  a  bafon  was 
dug  capable  of  containing  about  a  quintal  and  a  half  of 
melted  matter :  the  chimney  was  difpofed  in  fuch  a  manner 

■    A  lining  or  coating  of  a   mixture  of  clay  and  pounded  charcon! 
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that  a  proper  degree  of  heat  could  be  given  to  the  bafon  and 
the  fiifcd  metal.  The  brafque  being  very  dry,  a  quintal  of 
our  h'llloji  money  'Aa«  {iiicd  in  the  bafon  through  charcoal ; 
and  the  charcoal  being  then  removed  from  the  top,  a  work- 
mm.  furniflied  with  a  long  iron  fpoon,  threw  fulphuron  the 
melted  maf<,  while  another  workman  iliired  the  matter  with 
a  clay  rod.  In  prf)portion  as  fulphuiet  of  copper  was  formed, 
the  furface  of  ihe  mafs  was  fprinkled  with  a  brufli  dipped  in 
water,  and  another  workman,  with  an  iron  fork,  removed 
in  plates  the  mattes  as  they  became  fixed.  There  was  ob- 
tained in  this  manner,  after  the  operation,  a  cupreous  but- 
ton, and  mattes  nearly  in  the  fame  proportion,  and  contain- 
ing the  fame  quantity  of  filver,  as  in  the  trials  on  a  fmall 
fcale.  A  quintal  and  a  half  of  niatter  was  thus  fuftd  al 
once,  and  it  is  probable  that  a  greater  quantity  might  be 
fufed  in  the  fame  manner. 

The  mattes,  well  pulverized,  were  fubjc6led  to  calcination 
with  muriate  of  foda  and  lime  in  a  cupelling  furnace  ar- 
ranged for  that  purpofe. 

After  a  calcination  of  ten  hours,  the  matter  was  amalga- 
mated in  one  of  thofe  mills  conmionlv  uled  in  the  mint  for 
extracl:ing  filver  and  gold  from  the  refufe  of  different  opera- 
tions. After  the  firll  amalgamation,  which  laftcd  only  14 
hours,  the  third  part  of  the  filver  contained  in  the  oxide  was 
extracted  ;  and,  as  it  is  in  the  fecond  amalgamation  that  the 
greater  part  of  the  filver  is  attacked  by  the  mercury,  we  may 
conclude,  without  anv  danger  of  being  deceived,  that  three 
amalgamations  will  be  more  than  fufficient  to  extract,  on  a 
large  fcale,  the  whole  filver  of  the  mattes. 

Thefe  mills,  which  contain  from  26  to  30  pounds  of  mat- 
ter, m.av  be  put  in  a6lion,  to  the  number  of  forty,  by  a  fingle 
water-wheel :  befides  this  advantage,  their  capacity  may  be 
augmented. 

By  the  procefs  of  C.  Napione,  not  only  filver  but  the  gold 
united  with  it  may  be  extracted  from  argentiferous  copper  j 
and  this  may  be  done  by  one  liquation. 

As  the  water  of  the  wafhing  of  the  firfl:  amalgamation  con- 
tains a  great  deal  of  fulphate  of  copper,  the  metal  may  be 
extracted  from  it  by  cementation  with  iron,  or  by  precipi-r 
tating  it  by  carbonate  of  potaili,  which  vvil!  produce  cupreous 
carbonate  of  a  bright  green  colour.  The  lame  water  after- 
wards evaporated  gives  fulphate  of  foda  in  abundance. 

The  water  of  tlie  fecond  wafliing  and  the  third  amalgama- 
tion is  colourlefs ;  and  there  may  be  extracted  from  it,  with 
advantage,  by  evaporation,  muriate  and  carbonate  of  foda. 

The  oxide  of  copper  freed  from  the  filver  may  be  fent  to 

the 
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the  fmeltin2;-houfes  at  the  copper-mines  to  be  reduced  along 
with  the  ores,  and  refined  by  the  common  method.  ^ 

C.  Napione,  having  calculated  the  expenfe  neceiTary  for 
his  procefs  when  executed  on  a  large  fcale,  concludes" that, 
in  the  prefent  circuniliances,  it  will  never  amount  to  a  fifth 
part  of  that  which  refining  by  common  liquation  requires. 


XLV.  Defcriptioii  of  the  Duke  of  Bridgczuater' s  Drain 
Plough  *. 

ISIK, 
AM  favoured  with  vours  of  the  15th  inftant.    The  model 
of  the  guttering-plough  fent  you,  was  a  prefent  to  the  Society 
from   his  Grace  the  Duke  of  Bridgewater,  made  by  Robert 
Tomlinfon,  one  of  his  Grace's  conllant  workmen. 

T  procured  the  following  account  this  morning  from  the 
duke's  farmer : — In  clay  or  ftiff  land  that  lies  flat,  the  plou2;h 
cannot  go  too  deep  ;  but  if  it  lies  on  a  declivity,  about  <^° 
inches  deep  is  fufficient.  In  foft  light  foil,  the  plough  fliould 
go  as  deep  as  it  can  in  all  fituations,  becaufe  the  iid(.s  moulder 
mto  the  gutters.  The  heft  time  of  drainingr  is  nbout  Mi- 
chaelmas, or  as  foon  as  the  grafs  is  eaten;  and  the  whole 
ihould  be  accompliflicd  betwixt  that  time  and  Chritlmas. 

In  clay  ground  that  has  never  been  drained,  fix  good  horfes 
will  be  rcquifite  to  draw  the  plough.  In  everv  following 
year  the  plough  {hould  be  run  through  the  fame  gutters,  and 
four  horfes  will  then  be  fufficient.     I  am.  Sir, 

Your  moft  obedient  fervant, 

Thomas  Burt. 
P.  S.  The  fhare  of  the  plough  muft  be  well  ikeled^  and 
{hould  be  ground  fharp. 

VVorlley, 
September  iS,  1  Koo. 
Mr.  Charles  Taylor. 

***  At  Broughton,  in  the  neighbourhood  of  Manchefter, 
confiderable  quantities  of  ftiff  clay,  pafture,  and  meadow  land, 
have  been  much  improved,  under  the  infpeftion  of  the  Se- 
cretary of  the  Society,  by  the  ufe  of  this  plough. 

After  the  cattle  were  houfed  for  the  winter,  three  horfes 

*  From  the  Tra>!l'if'!j'!s  of  (be  Society  for  the  Encouragement  of  Arts, 
i^c.  T Rot.— The  thanks  of  the  Society  were  this  feffion  voted  to  his 
Grace  the  Duke  of  Bricigewater  for  a  model  of  this  drain  plough,  pre- 
fented  by  him  to  them,  and  fent  with  the  above  communication  from  his 
Grace's  agent,  Mr.  Thcmas  Bury,  of  Worfley  Mills,  near  Mancheftcr. 
The  model,  which  is  made  upon  a  fcale  of  one  inch  to  a  foot,  is  placed 
in  the  Society's  repofitory  for  public  infpe£lion. 

were. 
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were  employed  to  form  drains  with  the  plouo;h  at  proper  itt-' 
larval s :  the  fniall  drains  were  made  at  the  diftance  of  about 
nine  yards  from  each  other,  in  old  furrows  of  the  ground, 
and  about  five  inches  deep :  the  fod,  when  cut  mil  by  ihci 
plough,  was  of  a  wedge-like  form,  and  turned  out  by  it  upon 
the  ridges  of  the  land,  entirely  feparated  from  the  drain  oi* 
gutter.  Thefe  fnds  were  afterwards  divided  acrofs,  by  a 
fpade,  into  lengths  of  about  two  feet  each,  then  tofl'ed  by  a 
pitchfork  into  a  cart,  and  placed  in  a  heap  in  the  field,  alon<^ 
with  ftrata  of  quicklime  in  a  powderv  ftate :  the  whole  mals 
was  reduced  to  a  compoft  bv  the  frolt  during  the  winter,  and 
in  the  following  fpring  was  laid  upon  the  furface  of  the  land, 
and  formed  an  excellent  top-drcfling. 

The  water  from  the  fniall  drains  was  directed  into  larger 
drains,  made  bv  lowering  the  flsare  of  the  plough  to  the 
depth  of  nine  or  more  inches.  Little  or  no  lofs  of  land  arofc 
from  the  fmall  drains,  as  natural  graifes  were  produced  there- 
in early  in  the  fpring.  It  will  be  highlv  advanlaizeous  to  re- 
peat the  operation  every  winter:  it  is  eafilv  and  expeditiouflv 
performed ;  and  no  pcrfon,  without  an  a<Slual  experiment  of 
the  fad,  can  form  a  fuiiicient  judcrment  of  the  great  benefit 
arifing  to  vegetation  by  the  removal  of  cold  ftagnant  water, 
during  the  winter,  from  land  of  every  defcription. 

Defcription  of  the  Duke  of  Bridgewaier's   Drain  Plough, 
(Plate'VTI.  fig.  I.) 

AB,  the  beam  of  the  plough. 
CD,  the  handles, 

E,  the  fliare  or  fock. 

F,  the  coulter,  or  firli  cutter  of  the  fod  ;  which  coulter 
is  fixed  to  the  (hare. 

G,  the  other  coulter,  or  fecond  cutter,  which  feparates  the, 
fod  from  the  land,   and  directs  it  through  the  open  fpace  be- 
twixt F  and  G.    This  coulter  is  connected  with  the  fliare  and 
the  beam. 

H  I,  the  flieath  of  the  plough. 

K,  the  bridle  or  muzzle,  to  which  the  fwingle-tree  is  to 
be  fixed. 

LM,  two  wheels  of  caft  iron,  which  may  be  raifed  or 
lowered  by  fcrews  at  N  preffing  upon  the  flat  irons  00,  to 
which  the  axis  of  each  wheel  is  fixed.  Thefe  wheels  regu- 
late the  depth  which  the  fliare  is  to  penetrate  into  the  earth. 

r,  a  chain  with  an  iron  pin,  to  move  the  fcrews  at  O, 
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XLVI.  Defcr'iption  of  Mr.  Knight's  Drill  Machine  fot 
Joivlng  Turnip-feed'^ , 

HAVE  fent  you  a  fmall  inftmnient  for  fowing  turnips,  . 
which  I  have  tried  on  feveral  different  foils,  and  think  I  can 
venture  to  aifert,  that  it  will  fow  the  feed  and  cover  it  per- 
fecily  well  in  any  foil  that  is  nearly  in  a  proper  ftate  to  re- 
ceive it.  It  is  neceflary  either  to  harrow  the  ground  acroj's, 
or  to  roll  it,  previoufly  to  the  inftrament  being  ufed,  that 
the  labourer  may  fee  the  rows  he  has  made :  but  I  have  aU 
wavs  found  the  crop  to  fucceed  better  after  the  roller  than 
after  the  harrow,  though  the  ground  has  been  very  ftron^. 

The  inllrument  is  fo  extremely  fimple  in  its  conftru6lion, 
that  it  is  alnioft  unneceifary  to  give  a  defcription  of  its  mode 
of  aclion;  but  as  parts  of  it  may  probablv  be  broken  in  car- 
riage, I  have  added  the  following  llietch :  See  Plate  VII.  fig.  2. 
— A,  the  iron  wheel,  which,  running  on  its  edge,  formed  by 
two  concave  fides,  makes  the  groove  into  which  the  feeds 
fall.  I  have  fomelimes  ufed  a  wheel  with  ftraight  fides ;  but 
I  think  that  concave  fides,  when  well  executed,  are  to  be 
preferred  in  fironcr  foils,  and  indeed  in  any  foil.  B  is  a  wheel 
moving  on  the  fame  axis  with  A,  and  turning  the  wheel  C 
(which  gives  out  the  feed)  by  means  of  a  ftrap.  I  have  feveral 
fizes  of  the  wheel  B,  in  order  to  increafe  or  diminifh  the  ra- 
pidity of  C  ;  and  confequentlv  to  fow  more  or  lefs  feed. 
D,  the  tube  through  which  the  feed  paffes,  and  falls  into  th« 
channel  made  by  the  iron  whfel.  E,  the  feet  of  the  inftru- 
ment.  F,  fix  lengths  of  jack-chain  ;  which  I  find  cover  the 
feed  remarkably  well.  The  chain  is  perhaps  preferable  to 
any  kind  of  harrow,  becaufe  it  can  never  become  encum- 
bered bv  loofe  ilraw,  which  is  almoft  always  found  on  or 
clofe  to  the  furface,  when  the  ground  has  been  manured  : 
and  the  iron  cutting-wheel  has  a  fimilar  advantage  over*anv 
kind  of  (hare.  G  1,  the  feed-box.  H  H,  the  handles  of  the 
machine. 

The  labour  of  unng  the  inftrument  is  very  fmall.  My 
workman  ufually  accompUflies  four  llatute  acres,  or  fome- 
thing  more,  in  a  dav ;  and  lafi  night,  with  the  one  i  {^\u\, 
he  fowed  an  acre  and  a  half  after  fix  o'clock  in  the  evening. 
Tliere  are  two  holes  before  ihe  axis  of  the  great  wheel,  to  re- 
ceive two  pieces  of  cane,  which  point  out  the  proper  width 

•■■•  From  the  TranfaBions  of  ibe  Soiiety  for  ihe  En'owpgement  of  Arts, 
c^c.  iSoi  — The  fiivtr  rreinl  was  this  ft-ifion  vorcd  to  1  nomas  rtndieiv 
Knight,  Elq.  uf  Eiton,  near  Ludlow,  for  this  invention.  A  complete 
maciune  was  prei'enttd  bv  him,  aiiJ  i^i  placed  i.i  the  Sociciv's  lepofitorv. 

6  '  'of 


372  Drill  Machine  for  f owing  Turnip-feed. 

of  the  intervals  between  the  rows.  I  ufually  place  my  rows 
at  eighteen  or  twenty  inches' diltance;  and  t  wi(h  my  plants 
to  ftand  not  more  than  fix  inches  apart  in  the  row;  fori 
find  that  three  fmall  turnips  weigh  about  as  much  as  one 
large  turnip,  are  more  folid,  and  I  think  more  nutritious, 
and  certainly  are  much  lefs  apt  to  fuffer  by  unfavourable 
weather.  The  ground  between  the  rows  is,  of  courfe,  worked 
with  the  hoe.  Should  the  Societv,  at  their  next  meeting, 
approve  of  the  inftrument,  and  will  afford  it  a  place  in  their 
repofitory,  I  will  beg  them  to  accept  it;  if  not,  I  will  re- 
queft  you  to  return  it  al  your  leifure.     I  am.  Sir, 

Your  moil  obedient  fervant, 
■r.,.        „,T    ^^  Thomas  Andrew  Knight. 

tltOD,  near  Ludlow, 
June  22,  I'ioo. 

37r,  CharltS  Tajlor. 

N.B.  The  ansle  which  forms  the  edge  of  the  wheel  A,  mnft 
be  made  more  or  lefs  acute,  and  the  inftrument  more  or  lefs 
heavy,  proportional  to  the  itrength  of  the  foil.  I  have  fome- 
times  added  weights  of  lead  over  the  axis  of  the  wheel,  but 
it  will  rarely  be  found  neceffar^'.  I  have  tried  the  inftrument 
on  different  foils,  and  I  think  it  will  anfwer  nn  anv.  A  great 
advantao;e  mav  be  derived  by  fowing  turnips  with  it,  at  a 
time  when  horfes,  now  commonly  ufed  for  the  fame  purpofe^ 
are  engaged  in  other  employments.  A  few  days  are  fre- 
quently of  importance  in  fowing  turnips,  which  by  fortunate 
rains  have  got  a  wonderful  Itart  qf  thoie  which  have  been 
fown  a  day  or  two  later. 

Figr,  3.  is  a  feftion,  on  a  larger  fcale,  of  the  feed -box  G, 
in  fig.  2.  The  wheel  marked  C,  is  alfo  the  fame  as  in  that 
figure:  it  is  fixed  upon  the  axis  of  the  cylinder  T,  which  is 
pierced  upon  the  furface  with  holes  at  K,  for  the  feed.  This 
cylinder  turns  round  within  a  groove  at  the  bottom  of  the  box, 
and  is  fo  well  fitted  therein,  that  no  feed  falls  from  the  box 
but  what  is  delivered  bv  the  holes  K.  A  fmall  bruOi.  marked 
L,  rubs  aoainll  the  cvlinder,  to  clear  out  any  feeds  which 
mav  remain  in  the  holes. 

The  feeds  fall  into  the  tube  underneath  the  cylinder,  and 
from  thence  into  the  channel  made  by  the  indenting  rim  of 
the  iron  wheel. 

The  loofe  chains  which  follow,  cover  the  feeds  v/ith  earth, 
as  before  mentioned. 

Fig.  4.  a  front  view  of  the  wheel,  exhibiting  its  edge. 
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XLVII.  Notices  refpeSiing  New  Booh. 

Manchejler  TfanfaQ'ions. 


HE  Second  Part  of  Vol.  V.  has  juft  made  its  appear- 
ance.    The  following  are  the  contents  : 

On  Tragedy,  and  the  Intercil  in  Tragical  Reprefenlations : 
an  ElTay.  By  the  Rev.  George  Walker,  F.  R.  S.  and  Pro- 
felfor  of  Theology  in  the  New  College,  Mancheller. — Ex- 
periments and  Obfervalions  to  determineAvhether  the  Quan- 
tity of  Rain  and  Dew  is  equal  to  the  Quantitv  of  Water  car- 
ried off  by  the  Rivers  and  raifed  bv  Evaporation ;  with  an 
Inquiry  into  the  Origin  of  Springs.  Bv  Mr.  John  Dalton. — . 
Experiments  and  Obfervations  on  the  Power  of  Fluids  to 
conduct  Heat ;  with  Reference  to  Count  Rumford's  Seventh 
Effay  on  the  fanie  Subjed.  By  Mr.  John  Dalton. — Ex- 
periments on  the  Velocity  of  Airifluing  out  of  a  Veflel  in 
different  Circumftances ;  with  the  Defcriplion  of  an  Inftru- 
ment  to  meafure  the  Force  of  the  Blalt  in  Bellows,  8cc.     Bv 

Mr.   Banks,    Le6lurer  in  Natural    Philofophy. Effay   on 

the  Beautiful  in  the  Human  Form  ;  and  Inquiry  whether  the 
Grecian  Statues  prefent  the  moll  jjcrfetSl  Beauty  of  Form  that 
^ye  at  prefent  have  any  Acquaintance  with.  Communicated 
to  the  Society  from  a  Ctirrefpondent  through  the  Rev.  George 
Walker. — A  Defence  of  Learning  and  the  Arts,  againft  fome 
Charges  of  Rouffeau.  In  two  EiHays.  By  the  Rev.  George 
Walker,  F.  R.  S. — Obfervations  on  the  Nervous  Syftems  of 
different  Animals;  on  Original  Defects  in  the  Nervous  Syf- 
tem  of  the  Human  Species,  and  their  Influence  on  Senfation 
and  Voluntary  Motion.  By  John  Hull,  M.D. — Experi- 
ments and  Obfervations  on  the  Heat  and  Cold  produced  by 
the  Mechanical  Condenfation  and  RarefaAion  of  Air.  By 
Mr.  John  Dalton. — Account  of  fome  Antiques  lately  founci 
in  the  River  Ribble.  By  Mr.  Thomas  Barriit. — Experimental 
Effays  on  the  ConlHtutioa  of  mixed  Gafes  ;  on  the  Force  of 
Steam  or  Vapour  from  Water  and  other  Liquids  in  different 
Temperatures,  both  in  a  Torricellian  Vacuuin  and  in  Air; 
on  Evaporation ;  and  on  the  Expanlion  of  Gafes  by  Heat. 

By  Mr.   John  Dalton. A  Review  of  fome  Experiments 

which  have  been  fuppofed  to  difprove  the  Materiality  of 
Heat.  By  Mr,  William  Henry. — An  Inveftigation  of  the 
Method  whereby  Men  judge,  by  the  Far,  of  the  Pofition  of 
Sonorous  Bodies  relative  to  their  own  Perfons.  By  Mr.  John 
Gough. — On  the  Theory  of  Compound  Sounds.  By  Mr. 
John  Gough. — Meteorological  Obfervations  made  at  Man- 

VoL.  XII.  N0.47.       "        S  chefter. 
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chefter.  I3y  Mr.  John  Dalton. — Appendix.  T.  Explanatkw 
of  a  Roman  lulcription  found  in  (jaltle-field,  Manchefter. 
By  Mr.  Thomas  Barritt :  with  a  Note  on  the  fame  Subject  by^ 
Dr.  llohne. — II.  Nate  to  Mr.  VV.  Henry's  Paper  on  Heat. 

Ausfi'hrUche  Gefchichte  der  Tbeoretijch  Prakt'ijchen  Uhrma- 
d-'erku/!j/,&c.  A  Hittoryof  Clock-  and  Watch-making, 
both  Theoretical  mid  Practical,  fince  ihe  earliell  Method 
of  dividing  the  Day  to  the  End  of  the  i8th  Century.  By 
1. 11.  Maiiiz  Poi^EE,  i8oi.  8vo.  564.  p.  8. 

[Co'irinucd  from  p.  179  ] 

V.  The  hive  fit  ton  of  clocks  moved  by  wheels  and  •weights, 
and  their  pros^rr/live  improvemetit  till  ihe  middle  of  the  Jeven- 
te^nth  century. — The  invention  of  clocks  moved  by  wheels 
and  weights,  as  well  as  the  period  ot  the  invention,  is  totally 
unknown.  The  author,  however,  has  collected  the  rcfearchesof 
learned  men  on  this  fubjeCt,  and  refutes  the  opinion  of  thofc 
who  make  the  invention  to  be  not  older  than  the  141b  century. 
The  invention,  however,  was  not  very  great,  as  the  more  per- 
fect water-clocks  were  before  that  period  fu mi  {lied  with 
wheels,  fo  that  the  only  improvement  was  the  fubltrtution  of 
a  folid  body  to  att  as  a  moving  weight  inftead  of  water.  The 
principal  point  was  to  produce  uniformity  in  the  action  of 
thefe  weights  ;  and  in  this  relpect  the  fi'rft  clocks  moved  by 
weights  were  deficient  till  the  time  of  Huyghens.  It  is  not  \ 
therefore  to  be  wondered  at,  that  the  application  of  weight* 
to  clocks  as  a  moving  power  {honid  excite  fo  little  attention 
as  to  be  fcarcely  thought  worth  notice  by  cotemporary  writ- 
ers :  water  and  fand  were  indeed  more  convenient  than  a 
folid  weight,  which  requires  too  much  room  for  its  motion. 
The  author  is  of  opinion  that  the  origin  of  clocks  with  weights 
>3  as  old  as  the  nth  century,  and  adduces  verv  probable 
grounds  in  fupp'ort  of  itj  but  it  is  not  property  afcertained, 
whether  the  inventor  was  an  European  or  a  Saracen.  The 
oldeft  complete  clock  moved  by  weights,  of  which  there  is 
any  certain  teftimony,  is  that  fenl  by  the  fultan  of  Egypt  in 
the  year  1232  to  the  emperoy  Frederic  II,  the  value  of  which 
was  at  that  tmie  ettjmated  315000  ducats.  In  the  13th  cen- 
tury many  of  the  church-Itecples  in  Italy  were  furnilhed 
with  clocks  moved  bv  weights  that  (Iruck  the  hours.  About 
the  fame  time  the  well-known  clock-houfe  at  Wcllminfter- 
hall  was  furnifhed  with  a  clock  that  liruck  the  hours;  the  ex- 
penfe  of  which  was  defrayed  by  a  fine  impoled  on  one  of 
the  judges.  The  clock  moved  bv  weights  of  the  abbot 
Richard  of  Wall ingford,  which  bv  many  has  been  confidered 
a^  the  oldeR,  was  coniiruCted  in  the  14th  century.  In  the 
6  year 
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Vear  T394  Padua  obtained  the  firft  clock,  fuppofed  to  have 
h^tn  conltru6led  by  the  celebrated  philofopher.  phyfician, 
aftronomer  and  mechaiiift  James  Dondi.  That  fuch  clocks 
might  be  introduced  into  England,  Richard  III.  gave  a  patent 
to  three  Netherlanders,  in  the  year  1368.  Courtrai  in  France 
had  a  clock  that  ftruck  the  hours  fo  early  as  the  year  1332  :  it 
was  carried  away  in  that  year  by  Philip  the  Bold  of  Burgundy, 
and  conveved  to  Dijon,  where  it  is  ftill  to  be  feen.  The 
firft  largt  clock  at  .Paris  was  erected  in  1364  by  a  German 
artift,  Henry  von  Wick,  who  received  daily  fix  French  fous, 
together  with  free  lodging  in  the  tower  of  the  Palais,  to  which 
the  clock  was  removed  in  1370.  Bologna  obtained  the  firft 
public  clock  in  1356;  Pavia,  in  1402  ;  Breflaw,  by  Schwel- 
bclin,  in  1368  ;  Stralburg,  in  1370;  Augfburg,  in  1398,; 
Nuremberg,  in  1462;  andr Venice,  in  1497.  The  firft  clocks 
were  expenfive,  and  many  cities,  denrous  of  having  fuch 
machines,  were  not  able  to  raife  money  to  purchafe  them. 
In  the  year  1523,  the  fines  levied  from  the  ftudents  at  Oxford 
Vv'crc  employed  to  defrav  the  expenfe  of  the  clock  erefted  on 
the  church  of  St.  Mary.  Private  individuals,  however,  about 
this  time  began  to  obtain  clocks.  The  firft  inftance  of  a  clock 
with  weights  being  employed  for  aftronomical  purpofes  oc- 
curs in  1484,  when  Walther,  as  he  fays,  with  a  well  regu- 
lated clock,  made  an  obfervation  of  Mercury.  Tycho  had 
three  of  thcfe  clocks,  which  fiiowed  minutes  and  feconds  :  he 
found,  however,  that  they  v^ere  expofed  to  variations  from 
the  influence  of  the  atmofphere  and  wind ;  on  which  account 
he  caufed  to  be  conftru6led  a  quickfilver  clock,  in  which 
diftilled  quickfilver,  inftead  of  fand  and  water,  fliowed  mi- 
nutes and  feconds.  To  produce  an  uniform  fall,  fo  much 
quickfilver  dropped  from  another  velTel  into  the  hour-vefl!eI 
as  was  fufficient  to  keep  it  always  at  the  fame  height.  As 
the  ftudy  of  aftronomy  required  more  accurate  meafurers  of 
time,  we  are  indebted  to  that  fclcnce  for  the  in?provement  of 
thefe  inftruments,  the  conftruclion  of  which  does  fo  much 
honour  to  the  human  genius. 

VI.  lifjention  of  watches  and  iMe-clocis. — Heleof  Nurn- 
berg  is  generally  confidered  as  the  inventor  of  watches  or 
fpring-clocks,  as  they  ought  ])roperly  to  be  cahed ;  the 
firft  of  which  he  is  faid  to  have  conltrucled  in  ihe  year  1500. 
According  to  others,  Halbrecht  of  Strafburo-  was  the  in- 
ventor:  but  his  firft  clock  was  conilructed  in  1520,  and  con- 
fequentlv  twenty  years  later  than  Hele ;  who,  it  is  certain, 
made  fmall  fpring-clocks  or  watches  lo  early  as  1500. 
Nurnberg  and  Augfburg  were  the  firft  cities  of  Germany  in 
■which  watches  were  made.     Hele's  watches  not  only  indi- 
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cated  the  hours,  but  ftmck  them  alfo.  Andrew  Ilcinlein, 
who  trod  in  Ikle's  footlteps,  made  Imall  clocks  in  the  fmi  11- 
in^-balls  which  were  ufed  in  his  time.  In  the  architcetural 
office  at  Auglburg  there  is  a  watch,  above  200  years  old, 
which  ftrikes  the  hours:  it  is  contained  in  a  cryltal  cafe, 
and  was  made  by  Bufchman.  There  were  ftriking  watches 
in  France  in  the  time  oi  Louis  XI.  The  oldelt  watch  in 
England,  that  goes  Uill  prctiy  well,  is  of  the  year  1540,  and 
is  prelerved  in  the  palace  of  Hampton  Court. 

VII.  Ini'eniion  oftbefufcc,  ptruiiihnu,  and  fp'ira]  Jpr'mg. — 
Thefufeewas  in  all  probability  invented  in  England  about  the 
end  of  the  16th  century,  bv  whom  is  not  known,  and  was 
thence  introduced  into  Germany.  It  was  examined  geomtUri- 
cally  bv  Variunon  and  De  la  Hire,  in  order  to  deiermine  the 
moil  advantageous  form  ;  which,  however,  does  not  always 
avail,  on  account  of  the  ine(]ualitvot  the  fpring,  and  therefore 
advantage  is  taken  of  other  mechanical  means  :  of  ihiskind  is 
the  balance,  by  means  of  which  the  power  of  the  fpring  can 
be  adjufted,  and  which  undoubtedly  was  invented  in  SwifTer- 
land  about  the  beginning  of  the  iSih  century.  In  the  firft 
watches  with  fufees,  the  diameter  was  fmall,  and  the  box 
large  and  broad.  The  catgut,  by  which  it  was  wound  up, 
palled  eight  or  nine  times  around  the  fufec.  This  made  the 
watch  clumfv  and  ill-fliaped.  The  cato-nt,  however,  was  foon 
exchanged  for  a  chain,  which  confifts  of  fmall  plates  of  fteel 
united  together  with  great  labour.  In  the  middle  of  the  17th 
centurv,  Huvohens  invented  a  better  method  of  regulating  the 
movement  of  clocks.  In  the  year  1657  he  applied  the  pen- 
dulum as  a  regfulator  to  large  clocks  moved  by  weights;  and, 
fome  years  after,  recommended  the  balance  fpring  for  watches. 
Before  that  period  f  )me  had  uied,  inftead  of  the  I'poon-formed 
balance,  one  in  the  form  of  a  rinjr,  or  employed  a  fmall 
fly  wheel ;  and  Hautefeuille  vA(t^  at  lirft  a  Iwine's  briftle,  and 
then  a  weak,  ftraight,  fteel  fpring,  for  regulating  the  balance. 
In  the  year  1674  Huvghens  caufed  a  watch  with  a  fpiral  ba- 
lance fpring  to  be  conltrutted  bv  Turet  at  Paris.  Dr.  Hook 
entered  intoadlfpute  with  Huvghens  in  reaard  to  this  inven- 
tion, and  proved  that  he  had  invented  fuch  a  watch  for 
Charles  II.,  which  had  the  infcription  Rrjbert  Hool  invenit 
16585  Tompion  fecit  1675  ;  and  that  he  had  folicitcd  a  patent 
for  fuch  watches  in  1660,  but  did  noi  obtain  it  till  i'^75. 

[To  be  coBtiiiULc!  ] 
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XLVIII.  Proceedhigs  of  Learned  Societies . 

ROYAL  SOCIETY  OF   LONDON. 

v^N  the  I  ft  of  April  a  fhort  notice  was  communicatee]  to 
the  Society  of  fome  obfervation,  made  by  M.  Bode  of  Bcrhn, 
relative  tf)  the  Ceres  Ferdinandea.  He  makes  the  oppolition 
of  that  planet  to  have  been  on  the  17th  of  ISIarch  laft  at 
4''  36'  mean  time. 

The  reft  of  the  evening  was  taken  up  in  reading  the 
remainder  of  Count  Boarnon's  paper  on  corundum,  noticed 
in  our  laft.  The  reading  was  continued  on  the  8th,  but 
without  getting  through  the  paper,  of  which,  from  its  nature, 
being  chiefly  a  defcription  of  the  forms  of  cryftals,  we  can 
give  no  account  in  a  lliort  notice. 

On  the  15th  and  22d  there  was  no  meeting,  owing  to  their 
falling  in  Pallion  week  and  the  Eaftcr  holidays. 

FRENCH    NATIONAL    INSTITUTE. 

Account  of  the  labours  of  the  Mathematical  and  Phyfical 
Sciences  during  the  fccond  quarter  of  the  year  10. 

Alathematical  Part,  read  by  C.  Delambre,  fecretary. 

jlJh-onQmj' — Piazzi's  Planet — i^^ezv  Lunar  Egruitiojis. 

About  the  beginning  of  December  Baron  Von  Zach  ob- 
fcrved  Piazzi's  ftar  in  a  group  of  others;  but,  having  nothing 
to  diftinguiih  it  from  them,  he  was  not  able  to  find  it  ao-ain, 
and  to  aflure  himfelf  that  he  had  feen  it,  till  towards  the  end 
of  that  month.  Dr.  Olbers  had  obferved  it  alfo^'at  Bremen 
about  the  fLimc  time.  The  difficulty  which  aftronomers  ex- 
perienced in  finding  it,  muft:  be  afcribed  to  its  fmallnefs  and 
the  unfavourablenefs  of  the  weather;  for,  accordina;  to  the 
elements  which  jSI.  Gaufs  deduced  from  the  obfcrvations  of 
Piazzi,  an  inllrument  could  be  eafily  dircCled  to  the  altitude 
of  this  ftar,  and  in  two  minutes  it  would  have  been  in  the 
middle  of  the  telefcope.  Before  we  received  this  intelligence 
from  Germany,  we  endeavoured  to  take  advantaa;e  of  every 
moment  when  the  fkv  was  favourable.  C.  IVJechain,  vvhofe 
refearches  were  lefs  interrupted,  and  who  had  obferved  all 
the  Imall  ftars  among  which  the  planet  could  reappear,  per- 
ceived it,  for  a  moment,  on  the  23d  ofJanuarv;  but  day 
having  furprifed  him  too  foon,  he  could  only  examine  in 
hafte  the  oon figuration  of  the  ft:ars  which  occupied  the  field 
of  the  telefcope.  On  the  24th,  however,  he  examined  it  with 
more  accuracy.  On  the  25th  he  communicated  to  us  his 
obfervation.     There  remained  then  no  more  difficulty.     In 
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the  evening,  when  the  planet  wasdifennaged  from  the  vapours 
of  the  horizon,  I  obfervcd  it  with  a  parallactic  inftrumcnt, 
and  followed  it  for  fix  hours  without  interruption  to  afliire 
mvfelf  of  its  motion.  Bv  a  great  deal  of  attention  I  was  able 
to  fee  it  on  the  meridian,  where  I  milled  it  the  prcccdinii;  even- 
ing in  confcquence  of  foreign  circumftanccs.  After  that  pe- 
riod we  followed  it  cloftly,  and  always  obfervcd  it  when  the 
\^eather  would  admit;  that  is  to  fay,  about  five  times  in 
thirteen  days;  for  from  the  215th  of  January  to  the  3 ill  of 
March,  I  could  fee  it  only  twenty-fix  times  on  the  meridian. 
It  now  pafles  a  few  minutes  before  the  Georgium  Sidus  ;  and 
this  proximity  facilitates  a  comparifon  of  the  two  planets 
with  which  altronomy  has  been  enriched  in  our  time.  That 
of  Herfchel  appears  as  a  beautiful  ftar  of  the  fifth  or  fixth 
magnitude,  and  may  be  cafily  dittinguiftied  by  the  naked  eye. 
That  of  Pia^zi  efcapcs  the  befl:  eye,  even  when  it  attempts  to 
find  it  in  the  place  indicated  by  the  telefcope,  in  which  it  has 
been  obfervcd.  It  is  indeed  only  of  the  feventh  mac^nitude: 
owing,  however,  to  an  union  of  circumftanccs  in  this  feafon, 
if  appears  in  all  its  fplcndour ;  for  it  is  at  its  neareft  diftance 
to  the  earth,  and  at  a  fmall  diftance  from  its  perihelion.  It 
was  much  lefs  brilliant  when  found  :  it  can  never  nov.'  be  loft. 

C.  Flaguergues,  afiociate,  has  fent  us  obfervations  he  made 
at.Viviers.  Among  thefe  is  a  new  determination  of  the  la- 
titude of  that  place,  which  he  has  found  to  be  18"  further 
liorth  than  marked  in  the  ConnrAlJance  dcs  Terns',  alfo,  ob- 
fervations of  feveral  fpots,  and  particularly  two  which  have 
reappeared  at  the  fame  place  after  one  or  two  revolutions  of 
the  fun  around  his  axis. 

C.  Laplace  has  communicated  to  the  clafs  his  labours  for 
improving  the  theory  of  the  moon.  He  has  announced  that, 
inftead  of  one  equation  of  a  long  period,  of  which  there  was 
fome  reafon  to  fuppofe  the  exiftence,  he  has  difcovered  two. 
This  complication  rendered  the  labour  more  difficult.  Ee- 
fides,  thefe  analvtical  calculations  are  fo  embarraffino;,  and 
depend  on  fubftitutions  fo  delicate,  that  it  is  proper  to  call  in 
the  aid  of  obfervation  to  fix  the  precife  value.  But  as  the  pe- 
riod of  thefe  new  equations  is  more  than  180  vearsj  we  cannot 
flatter  ourfelves  with  the  hope  of  knowing  both  with  com- 
plete accuracy  until  one  or  more  periods  have  been  obferved. 

Exper'nnents  ivhtch  prove  that  all  bodies,  of  ivh  :tever  na- 
iure,  are  fuhjetl  to  the  magnetic  ivjiucnce,  bV  C.  Coulomb. 
The  new  experiments  undertaken  bv  Coulomb,  ?ind  which 
he. repeated  before  the  Tnftitate,  induce  us  to  believe  that  the 
it6il:iorn  of  magnclifm  extends  throughout  all  nature,  fince  of 
ill  the  bodies  hitherto  tried  none  of  them  has  efcapcd  the  in- 
fluence 
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fluence  of  the  artificial  magnet.  But  this  a<Sl:ion,  though 
real,  has  not  the  fame  force  in  all  bodies  ;  and  in  the  greater 
part  it  is  necefl'arily  very  fuiall,  lince  it  has  hitherto  eludtd 
the  notice  of  philofophers. 

C.  Coulomb  gave  to  each  of  the  bodies  which  he  tried  the 
form  of  a  cylinder  or  fmall  bar :  in  this  ftate  he  fufpcnded 
them  by  a  thread  of  lilk,  fuch  as  it  is  when  taken  from 
the  cod,  and  placed  them  between  the  oppofitc  poles  of  two 
barsof  fteel.  The  iilk  thread  can  fufLiin  no  greali^r  weight 
than  eight  or  ten  grammes  without  breaking;  it  was  there- 
fore neceffary  to  reduce  to  ^-ery  fmall  dinicn'.ions  the  needles 
formed  of  the  different  bodies  fubje(5ted  to  experiment. 
C.  Coulomb  made  them  of  from  fevcn  to  eight  millimetres 
in  thicknefs;  lliofe  of  metal  he  made  only  one-third  of  that 
fize. 

For  thefe  experiments  he  placed  the  bars  of  (led  in  tlni 
fame  ftraight  hne,  their  oppofit-e  poles  being  diliant  from 
■each  other  live  or  fix  millimetres  more  than  the  leiuith  of  the 
needle  which  was  to  ofcillate  between  them.  The  refult  f)f 
thefe  experiments  has  fliou  n,  that  of  whatever  matter  the 
needles  confilted,  they  alwavs  arranged  themlolvcs  exaof  ly  in 
the  direftion  of  the  two  bars;  and  that,  if  removed  from  this 
dire6lion,  thev  always  returned  to  it  by  ofciliations,  the 
number  of  which  was  often  thirty  in  a  minute.  The  weight 
and  figure  of  the  needles  being  given,  it  was  therefore  ealy 
to  determine  the  force  which  produced  thefe  ofcillations. 

Thefe  expermienis  were  made  in  fucceflion  with  fmall 
plates  of  gold,  filver,  copper,  lead,  and  tin  ;  fmall  cylinders 
of  glafs,  a  bit  of  chalk,  a  fragment  of  bone,  and  ditferent 
kinds  of  wood. 

Vhyjical  Party  re.iii  by  Laci'pcclc,  fecrctary, 

Chem'ijlry  and  JMi'ieralogy. — C.  Monge  has  given  an  ac- 
count of  feveral  important  obiervations  in  regard  to  the  theory 
of  the  earth,  and  which  he  made  during  his  travels  in  Italy 
and  Egypt. 

C.  Ramon  has  given  obfervations  on  the  ftrufture  of  the 
mean  and  inferior  mountains  of  the  valley  of  Adour,  one  of 
the  moll  intereftino;  in  the  Pyrenees. 

C.  Lamarck  has  publiflieJ  an  intereftmg  work  entitled 
Hydrogeology,  or  Rejearcbes  on  the  Injiiience  ivhicb  the  Wa^ 
ters  have  on  the  Surface  of  the  Earth,  on  the  Caufes  of  the 
Extfience  of  the  Bajhn  of  the  Seas^  its  Dfplccement,  &c, 

C.  Seguin,  aflbciate,  read  two  memoirs  refpc6ting  cinna- 
bar; in  which  he  endeavours  to  prove  that  ethio,)s  and  cin- 
nabar are  only  compounds  of  fulphur  and  mercur\-,  without 
oxygen  and  hydrogen  :  that  thefe  two  fubitauces  diflc-r  from 
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each  other  only  In  the  proportion  of  their  principles,  and  par- 
ticularly in  the  degree  of  the  union  of  their  moleculce  ;  that 
this  proportion  and  this  degree  of  union  are  invariable  in  the 
cinnabar,  and,  on  the  other  hand,  very  variable  in  the  ethi- 
ops  :  and,  in  the  laft  place,  that  cinnabar  is  compofcd  of 
thirteen  parts  nnd  one-third  of  fulphur,  and  eighty-fix  parts 
two-thirds  of  mercurv. 

C.  Scguin  has  written  a  third  memoir  on  colophonium. 
After  having  fliown  that  good  colophonium  is  nothing  but 
rcfin  completely  purified  from  cflcntial  oil,  and  from  which  a 
portion  of  its   hydrogen  has  been   taken;  and  after  having 

f>roved  that  the  colophonium  ufcd  in  commerce  is  more  or 
efs  deficient,  he  indicates  a  new  procefs  for  obtaining  it  of 
a  good  quality. 

Mineralogies  had  hitherto  confidered  the  oifamte  or  ana^ 
tafe  of  Haiiv  as  a  peculiar  kind  of  Itone.  But  V'auquelin,  by 
fubjetling  this  mineral  to  analvfis,  has  found  that  it  is  cryf- 
tallized  oxide  of  titanium.  The  anatafe,  therefore,  niuft 
hcreaher  be  cialTed  among  metals,  and  in  the  titunuim  genus. 
However,  as  the  form  of  this  mineral  is  not  the  fame  as  that 
of  native  oxide  of  titanium,  Vauquelin  thinks  there  is  rea- 
fon  to  prcfume  that  the  anatafe  holds  in  combination  fome 
-fubftance  which  has  onturbed  the  common  order  of  cry ftal- 
lization ;  aiid  thi^  he  propofes  to  verify  when  he  can  procure 
a  fufficient  quam-tv  of  this  ni;  tter. 

C.  Sage  has  dtfcribcd  in  ;i  memoir  procefles  bv  which  he 
was  enabled  to  feparaie,  in  the  dry  way>  lilver  from  cobalt, 
arid  to  purify  the  latter  fubfiance,  as  well  as  nickel,  in  fuch  a 
manner,  that  thefe  two  femi-metals,  when  fufcd  into  thin 
plates,  could  be  eafily  majinetized  accordins;  to  Coulomb's 
method  ;  and  that,  when  lufpended  by  a  lilk  thread,  they 
indicated  the  poles,  and  exhiHited  the  magnetic  phaenomena 
obfer\ed  by  Kiaproth,  Haiiv,  and  fome  other  philoft)phers. 

The  fame  rhemilt  read  another  memoir  on  the  alteration 
produced  by  light  on  fulphurated  red  arfenic,  known  under 
the  name  reaigar.  He  ha?  iliown  that  this  realgar  and  orpi- 
w^;?/,  or  yellow  ore  of  arfenic,  are  onlv  the  fame  fubftance 
differently  coloured;  that  light  changes  reaigar  inio  orpi- 
ment ;  and  that  the  latter  mineral,  which  paifes  to  the  ftate 
of  realgar  by  the  action  of  fire  alone,  returns  to  that  of  orpi- 
nient  merely  by  the  contaft  of  light. 

Botany. — C.  V'entenat  has  preicnted  the  (ixth  and  feventh 
number  of  his  Dcfcnption  des  Plantcs  rares  du  Jardin  de 
Cels,S<.c.;  which  C.  Kedoute  jun.  has  enriched  with  his 
drawings.  

In  the  fitting  of  the  National  Inftitute  held  on  the  5th 
of  Germinal  (26th  March;,   C.  Lalande,   having  requetled 
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leave  to  fpeak,  addrefled  the  Inftltute  as  follows : — "  Citizens 
colleagues,  the  Royal  Societv  of  London  decrees  every  year 
a  prize,  founded  by  Copley,  to  the  perfon  who  has  written 
the  mo<t;  important  work  in  regard  to  the  fciences. 

"  I  requert  permiflion  from  the  Inltitute  to  place  in  the 
Mont  de  Piete  10,000  francs,  the  intereft  of  which  (hall  be 
employed  for  giving  a  gokl  medal,  or  the  value  of  it,  every 
year  to  the  perfon  who  Ihall  have  made  the  mofl  curious  ob- 
fervation  or  written  the  moft  ufeful  memoir  relating  to  altro- 
nomy  in  France  or  elfewhere,  whether  belonging  to  the  In- 
fiitute  or  not,  according  to  a  report  of  comminioners  whoni 
the  Inftitute  fliall  choofe  from  the  fe6lion  of  alironomy  or  the 
analogous  feciions. 

"  Failino;  an  obfervation  or  memoir  fufficientlv  remarkable, 
the  commiffion  fliall  have  the  right  of  decreeing  the  medal, 
as  an  encouragement,  to  any  pupil  who  fliall  have  given 
proofs  of  his  zeal  for  aftronomy.  They  may  alfo  referve  it 
to  be  doubled  the  next  vcar. 

"  If  the  Inllitute,  before  it  accepts  this  foundation,  thinks 
it  has  need  of  the  permiflion  of  government,  I  beg  it  may 
reviueft  it.  I  fliall  be  indebted  to  it  for  being  able  to  reftore 
to  aftronomv  a  part  of  what  I  have  received,  and  of  what  I 
have  been  hitherto  able  to  make." 

The  Inftitute  received  this  propofal  with  2:reat  fatisfaelion, 
and  decreed  that  comniil'Ii oners  fliould  be  nominated  from 
the  three  clafl'es  to  fee  it  carried  into  execution. 

We  may  here  add,  that  there  is  at  the  fecretary's  office 
of  the  Inftitute  a  will,  dated  February  3,  1768,  bv  \\hich 
C.  Lalande  bequeathed  to  the  Academy  of  Sciences  the  whole 
of  his  property  for  the  purpofe  of  glvinc"  aimual  rewards  for 
the  improvement  of  aftronomy  j  but  at  that  time  there  was 
no  aftronomer  in  his  familv. 

In  the  public  fitting  of  Germinal  15,  (April  5th,)  C.  La- 
lande read  a  memoir  on  the  ninth  planet. 

C.  Toulongeon,  a  memoir  on  the  eftablifliment  and  f  nmd- 
ation  of  new  colonies. 

C.  Champagne,  an  account  of  the  life  and  writings  of 
C.  Creuze  Luouche. 

C  Mongtz,  a  memoir  on  the  agricultural  implements  of 
the  antients,  and  particularlv  their  ploughs. 

C.  Cuvier,  an  account  of  the  life  and  works  of  C.  Darcet. 

The  following  prize  fubje6ls  have  been  propofed  by  the 
Inftitute : 

I  ft.  Ancient  Languages. — A  critical  examination  of  the 
Greek  and  Latin  authors  who  have  written  on  t^gypt  fince 


the  earlicft  at:;es  to  the  time  of  the  crufades. 
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The  prize  will  be  a  gold  nicdul  of  ihe  weight  of  five  hc6lo- 
gramrncs,  and  will  be  acljiulg-td  in  the  public  filling  of  Ni* 
tofe  15.  year  12  of  the  republic.  Papers  will  be  received  till 
the  13th  of  X'endeniiaire,  year  12. 

H'lliory. — What  has  been  the  influence  of  the  reformation 
of  Lulher  oti  the  political  liiuation  of  the  difierent  ftates  of 
Kuiope,  and  the  progrefs  of  knowledge? 

The  prizL-  will  be  a  medal  of  the  fame  value,  and  will  be 
adjudged  in  ihe  public  filling  of  Melhdor  15,  year  11.  Papers 
will  be  received  till  the  15th  ot  Germinal,  year  11. 

Chemijlry. — The  Clafs  of  the  Maihematical  and  Phyfical 
Sciences  had  propofed,  in  the  year  8,  the  following  queftion  : 

"  What  are  the  characl:ers  which  in  vegetable  and  animal 
matter?  difliiiguilb  thole  which  a6l  as  a  ferment  and  ihofe 
in  which  thev  produce  fermentation?" 

But  a:?  the  memoirs  received  did  not  fulfil  the  conditions, 
the  Clafs  again  propofed  it  for  the  year  12. 

The  prize  will  be  a  gold  medal  of  the  value  of  a  kilo- 
gramme, and  will  be  adjudged  in  the  public  fitting  of  Ger- 
minal 15,  year  12. 

Pahiiing. — What  is  the  influence  of  paintins  on  the  arts 
6f  commercial  induftry?  To  make  known  the  advantages 
which  the  Hale  derives  from  this  iaHuence,  and  that  which 
it  has  reafon  to  e.xpctt  ? 

The  prize  wdi  be  a  gold  medal  of  the  weight  of  five  heti^o- 
gramnies,  and  will  be  adjudged  in  the  public  fitting  of  Ni- 
vofe  15,  year  12. 

MUS-^LUM    OF   NATURAL   HISTORY,   PARIS. 

A  letter  from  C.  Martin,  dated  Cayenne,  28th  December, 
contains  verv  faiisfactory  details  refpecting  the  cultivation  of 
the  fpiccries :  he  only  waits  tor  the  favourable  iealbn  to  under* 
take  iome  trials  in  regard  to  that  of  the  pepper  plant.  Victor 
Hugues,  agent  of  government,  has  afligned  to  him  a  piece 
of  ground  for  that  purpofe.  The  objeft  is  to  afcertain  what 
are  the  trees  fitteft  for  ferving  as  props  to  the  pepper  plants, 
givinix  preference  to  thofe  which,  beino-  fufceptible  of  nmlti- 
plication  by  (lips,  have  a  thick  fpongy  bark,  and  which  rifing 
to  a  fmall  height  have,  however,  a  long  duration.  But  this 
is  not  the  onlv  refuit  which  it  is  wiflied  to  obtain  by  thefe 
trials.  The  iiland  of  Cayenne  is  the  dillri<il  which  was  firft 
cultivated  in  that  colony ;  the  foil  in  fome  parts  is  ex- 
haufied,  and  it  is  neceffary  to  leave  it  at  reft  before  any 
other  plants  can  be  committed  to  it  with  hopes  of  fuccefs  : 
befides  this  inconvenience,  it  is  expofed  to  a  fcourge  ftill 
more  prejudicial  to  cultivation^ — it  is  ravaged  by  ants,  xvhich 
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devour  everv  thing.  Tlicre  are  fome  places  where  it  is  im- 
pofiible  to  prevent  the  devaltation  occafioued  by  tliefe  infecls, 
flnd  many  diftricls  are  abandoned  to  them.  But  luice  the 
introduction  of  the  pepper  plant  it  has  been  obferved  that 
they  do  not  feem  to  touch  the  leaves  of  that  {hruh.  Some 
plants  fcattercd  throughout  the  difi'erent  eliates  have  been 
ipared  by  them.  If  this  fa6l  is  coniirmed  in  regard  to  large 
plantations,  the  foil  of  the  ifland  will  be  gradually  renewed, 
and  its  produce  will  increafe  in  the  fame  proportion. 

C.  Martin  tried  to  pnjpagatc  ihc  iemale  nutmeg-tree  by 
layers.  Jf  the  operation  fuececds,  it  will,  no  doubt,  be  the 
1i)eedieft  and  furert  means  of  propagating  this  Ipicery  ;  for 
among  the  nutmeors  which  are  fown,  and  uhich  germiiiate 
exceedincfly  well,  there  is  a  much  greater  number  of  male; 
than  of  female  individuals.  He  propoles  alfo  to  graft'  the 
latter  on  the  males,  and  to  trv  for  this  purpofe  the  different 
procefiTes  likely  to  produce  a  fa'tisfadiorv  refrdt. 

In  regard  to  the  bread-fruit  trees,  thcv  thrive  in  an  ad- 
mirable manner.  C,  Martin  announces  tliat  he  will  foon 
have  twelve  new  layers  to  feparate  from  their  parent  ftock. 
Some  of  them  have  already  luckers,  and  the  reft  will  have 
them  foon.  He  has  obferved,  that  layers  in  general,  if  the 
branches  are  fomewhat  ftrong  when  they  are  buried,  will 
produce  fruits  the  fame  year. 

A  leticr  has  been  received  from  C.  Reidle,  the  gardener 
who  accompanies  captain  Baudin,  dated  lllc  de  France, 
April  20,  180I-     The  following  is  an  extract  from  it : 

^'  We  arrived  here  on  the  14th  of  February,  five  months 
after  our  departure  from  Paris.  Our  paflage  from  the  ifland 
of  Tenerifi'e  took  up  more  than  four.  You  liave  no  doubt 
learned  the  accident  which  I  met  with  two  davs  before  I 
quitted  the  ifland.  I  fell  from  a  rock  about  45  feet  in  heicvht, 
in  confequence  of  which  I  was  confined  to  niv  bed  durii.o- 
three  months.  I  ftill  fuffered  from  mv  wound?  on  my  arrival 
at  the  Ifle  ofFrance ;  and  I  entertained  great  fear  that  this 
misfortune  would  have  prevented  me  froiri  labouring  during 
the  remainder  of  llic  voyage.  But,  thank  God,  I  recovered, 
and  now  traverfe  the  mountains  as  before.  I  have  already 
collet^led  255  fpecies  of  plants,  without  reckoning  double 
fpecimcns  for  the  herbal  of  the  mufseum. 

"  I  have  made  a  catalogue  of  the  colonial  garden.  I  have 
marked  thofe  trees  which  are  found  in  the  Mulieum  of  Paris, 
and  thofe  which  are  wanting  there  ;  the  latter  are  in  number 
(ixty.  C.  Cere-  has  promifed  to  give  me  plants  on  our  return 
from  the  South  Sea.  I  have  given  him  in  exchange  the  fol- 
lowing trees  ;  two  free  olive,  tw^o  pears,  two  apples,  a  cherry, 
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an  apricot,  a  peach,  an  almond,  a  cheftmit,  tuo  wild  ched- 
nuts,  eight  Iniall  walnuts;  niakitisr  part  of  the  collection  (# 
trees  entruded  to  niv  care  when  1  lett  France. 

*'  He  made  me  tafte  fnnie  of  the  fruit  of  his  bread-fruit 
trees,  which  I  found  dolicious.  He  diftributcd  fonie  to  the  . 
principal  inhabitants  of  the  colony,  to  induce  them  to  culti- 
vate them.  That  which  we  ate  weighed  eight  pounds.  Flight 
ftill  remain  on  the  trees  which  have  produced.  Thefe  trees 
arc  18  inches  n\  circumference  and  15  or  16  feet  in  height. 
They  would  have  been  higher  had  ihey  not  been  broken  at 
the  lop  by  the  wind. 

"  I  caimot  fuffiuientlv  exprcfs  the  civilities  I  have  expe- 
rienced from  the  inhabitants  of  this  idand.  I  have  vifited 
their  garden?,  and  everv  where  left  feeds  of  the  pulfe  and 
flowers  of  Europe,  During  our  palTl^ge  I  planted  walnuts, 
and  raifed  a  multitude  of  vouuii  plants.  I  have  diltributcd 
about  thirty  in  the  colony,  and  have  fent  fcvcral  to  the  I  He 
de  la  Reunion. 

"  I  cannot  inform  vou  whither  we  fliall  go  when  we  leave 
the  Ifle  de  France.  This  dav  we  have  received  orders  to  go 
on  board,  and  we  are  ready  to  fail.  But  every  thing  in  our 
expedition  has  been  greatly  changed  :  our  touchincr  here  has 
been  hurtful  to  it  ni  more  than  one  refpect.  The  failors  have 
deferted  to  go  on  board  privateers.  Some  of  them  have  been 
cautrht.  The  captani  h;is  landed  two  fick  officers.  Several 
of  the  naluralifls  feem  determined  to.  go  no  further:  as  for 
niv  part,  1  (hall  proceed  with  the  vedel  wherever  it  goes." 

By  a  fecond  letter,  dated  the  next  dav,  C.  Reidlc  an- 
nounces that  the  departure  of  the  veflel  was  fixed  for  the  23d 
of  April :   he  thinks  that  they  were  bound  to  New  Holland. 

BRITISH    MINKRALOGICAL   SOCITV. 

In  the  beoinning  of  the  vear  i  -99  a  few  gentlemen  attached 
to  the  (tudies  of  mmeralogy  and  chemiftrv,  with  the  view  of 
illuftrating  an  interefting  department  in  the  natural  hi(torvof 
their  native  ct)untry,  which  had  hitherto  been  patted  over  with 
flight  regard,  agreed  to  form  an  aflbciation  for  this  pnrpofe 
under  the  name  of  the  Britifti  Mineralogicai  Society.  Thev 
faw,  with  regret,  while  inftitutions  of  this  kind  were  multi- 
plving  in  the  ftates  of  Germany  and  other  parts  of  the  con- 
tinent, that  the  Britifh  iflands,  among  tiielr  gen-^^'al  and  pro-^ 
vincial  foeieties,  poIicflTed  none  whofe  attention  was  fpcciallv 
direcl;ed  to  this  important  objeft.  Without  being  jealous 
of  foreign  interference,  thev  were  forry  that  Englifhmen 
fhould  be  almoft  wholly  indebted  to  ftrangers  for  an  acquaint- 
ance with  ihcir  own  mineral  iieafurcsj  and  thai  the  names 
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^fFerber,  Klaproth,  Rafpe,  Jars,  and  Faujas  de  St.  Fond, 
iliould  (iand  the  foremoli  among  thofe  who  have  illuftrated 
the  mineraloiiical  geoo;raphy  of  iiritain.  Induced  by  thefe 
fentiments,  and  confcious  that  every  acceflion  of  fads,  how- 
ever fmall,  ill  fo  extenlive  and  fo  little  exjilored  a  department, 
was  not  only  of  intrinfic  value,  but  might  ferve  as  the  founda- 
tion and  commencement  of  wider  inveliigations,  the  original 
member?,  though  few  in  number,  hefilated  not  to  commence 
a  foeietv,  whole  objects,  in  their  full  masinitude,  can  only  be 
adequately  effected  bv  length  of  time  and  liberal  afliftance. 
They  have  quietly  employed  themfclves  for  more  than  three 
years  in  the  srratuitons  analyfis  of  fpecimens,  in  the  gradual 
acceffion  of  members  both  capable  and  well  difpofed  to  exert 
themfclves,  to  the  belt  of  their  abilities,  in  furthering  the  in- 
tentions of  the  Socieiv ;  in  arranging  corrclpondencie>,  and 
forming  various  internal  refrulati(;ns,  which,  unintereliing  as 
they  may  be  to  the  public,  are  tlVentia!  to  the  profpeiitv  of 
the  Society.  Having  overcome  molt  of  the  difficulties  which 
at  firll  prefenled,  and  having  received  from  various  quarters 
unequivocal  allurauces  of  cordial  cooperation,  the  Society 
feels  itfelf  called  upon  to  make  a  public  official  liatement  of 
its  objecls,  and  to  communicate  from  time  to  time  fucli 
abftracfs  of  its  proceedings  as  may  contribute  in  any  degree 
to  tl'.e  advancement  of  fcience  or  the  arts,  and  convey  10  the 
correfpondinc  members  a  brief  but  faithful  record  of  the  la- 
bours of  their  affociatcs. 

One  of  the  primary  objefts  is  to  .obtain  as  much  informa- 
tion as  poffible  concerning  the  lot'al  or  geograi)hical  minera- 
logy of  Britain.  On  this  account  the  Society  is  ftrenuoufly 
exerting  itfelf  to  obtain  Hits  of  mines,  quarries,  and  mineral 
fprines,  from  the  diHerent  counties,  tf)gethcr  with  fpeciniens 
and  fuch  particulars  as  the  proprietors  may  be  willing  to  com- 
numicate.  From  many  of  the  correfponding  and  ordinary 
members,  the  Society  expeds  alfo,  with  conlidence,  to  receive 
accounts,  as  accurate  as  circumfiances  will  allow,  of  thfe  pre- 
valent rocks  and  flrata  in  various  mineral  diftrids,  their  ex- 
tent, diredlion,  and  other  particulars  which  may  hereafter 
ferve  as  materials  upon  which  to  found  a  general  hiftory  of 
the  mineral  topography  of  the  iliand.  Among  other  valuable 
communications  already  received  for  this  purpole,  a  manu- 
fcript  map  of  Cornwall  deferves  efpecial  notice. 

A  very  ferious  obitacle  to  mineraloglcal  inquiries  is  the 
want  of  an  uniform  nomenclature  among  thofe  who  are  ac- 
tively engaged  in  the  working  of  mines :  the  fame  fubftance 
is  not  unfrcqucntly  called  by  different  names,  or  the  fame 
name  is  applied  to  different  lubltances  even  within  the  fame 
4  mineral 
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mineral  diftrlct;  the  fciontific  and  technical  terms  are  per^ 
petually  at  variance,  and  o;ive  rife  to  innumerable  errors.  A 
retorm  in  the  language  >A  ihe  miners,  how  defirable  foever, 
is  yet  wholly  inipraCticaljIc  ;  but  the  Society  expecls  to  render 
no  fmall  fervice  to  future  mirieralo<;i(ls,  bv  colle6ting  from 
Cornwall,  from  Wales,  from  DcrbylTiire,  and  other  dilhicls, 
full  and  accurate  lifts  of  the  miner's  terms,  accompanied  by 
illullrative  fpecimens,  the  former  of  which,  in  due  time,  will 
be  laid  before  the  public,  and  the  latter  will  be  preferved  in' 
the  Society's  cabinet  as  authorities,  to  which  a  liberal  accefs 
will  at  all  times  be  alKowcil. 

When  it  is  recolle6tv."J  how  often  valuable  ores,  by  appear- 
ing under  an  imufual  form,  or  bv  prefenting  difficulties  in 
their  anal\  fis  that  are  not  to  be  overcome  by  the  common 
methods,  are  negle6led  and  thrown  alkie;  it  will  not  be 
deemed  a  trifiinc:  objecl  in  the  Mineralogical  Society  to  un- 
dertake the  analyfis  of  fpecimens  of  this  defcription.  All 
fuch  will  be  gratuitoufly  analyfed,  provided  the  conditions 
already  fpecitled  in  the  circular  letters  of  the  Society  *  are 
ftrictly  complied  with. 

The  above  are  the  leading  views  of  the  BritiHi  Mineralo- 
gical  Society,  and  will  aKvavs  occupy  the  principal  part  of 
its  attention.  It  is  by  no  means,  however,  intended  to  neg- 
left  other  objects:  the  examination  of  minerals  which  have 
been  either  not  at  all,  or  but  imperfeiitly  inveftigated,  will 
occafionallv  form  a  part  of  its  employment,  and  every  occur- 
rence that  throws  light  upon  the  difficult  fubjecl  of  chemical 
.analyfis  will  be  carefully  rtgidercd  in  the  books  of  the  Society. 
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XLIX.  IntelUgejice  ajiJ  JMifcellaneoiis  Articles. 

ASTRONOMY. 

Another  ?ieiv  Plcmet  dlfcovercd. 


OLBERS,  a  celebrated  aftronomer  of  Bremen,  writes 
to  C.  Burckhardt  that  he  difcovered  on  the  28th  of  JNiarch  a 
new  comet  or  planet  which  refembles  a  itar  of  the  7th  mag- 
nitude. It  had  184°  56' of  right  afcenfion,  and  11°  53' of 
north  declination,  at  9^  25^.  He  obferved  it  feveral  days 
fucceflivelv,  and  the  ift  of  April,  at  8''  i',  it  had  184  15  of 
right  afcenfion,  and  33-  54'  of  declination. 

"  I  have  learned  that  prince  Henry  of  Wnrtembers:,  who 
refidcs  at  Hamburgh,  has  purehafed  the  beautiful  aftrono- 
niical  inftruments  made  at  Paris  by  Megnie,  one  of  our 
ableft  artifts. 

*'  This  prince  is  brother-in-law  to  the  emprefs  dowager  of 
Rufiia;  and  there  is  reafon  to  hope  that  the  emperor  Alex- 
ander, whofe  munificence  in  every  thing  tb.at  relates  to  the 
fciences  is  well  known,  will  favour  the  eitabliflnnent  of  the 
obfervatory  proje6led  by  the  prince  of  Wurtemberg,  and 
which  is  wantinsi  to  the  larcxe  city  of  Hamburoh. 

— "  '^Lalande." 

In  the  above  notice,  which  we  have  tranfiated  from  the 
French  official  journal  (the  Jvloniteitr),  cur  readers  will  ob- 
ferve  announced  a  difcovery  of  Dr.  Gibers.  On  the  fame 
iubjeiSl  we  have  received  the  following  notice  from  an  able 
aitronomer,  to  whom  we  have  been  i'ndebted  for  feveral  va- 
luable communications: 

"  The  follov.ing  are  the  obferved  places  of  a  new  celefiial 
body  difcovered  bv  Dr.  Olbers,  at  Brem.en,  and  conjeftured 
to  be  a  new  planet : 

1802.  R.  A.  Declin.  N. 

March  28,     184"  56'  49"     -     ii"^  33'  30'' 
29,     J 84    46    7,6       -     II    52   59 
30^     ^^4    35    32      -     32    15     8/' 

Dr; 


il88  Anliqultles. — Uncommon  Di/tra/e,  ^c. 

Dr.  Olbers's  planet  has,  we  underfland,  been  feen  in  Eng- 
land by.  Mr.  Stephen  Lee,  of  Hackney,  and  Mr.  Aiibert,  ut 
Highb'.iry,  who  both  agree  that  it  has  a  greater  refeniblancc 
to  the  old  planets  than  Cerc-s  Fcrdinandea. 

ANTIUU1TIE9. 

A  fuperh  ftatue  of  Achilles,  nine  Roman  palms  and  a  half 
in  height,  and  in  perfect  prefcrvatiun,  has  been  lutelv  dug 
up  in  the  environs  of  Odea.  The  hero  holds  a  metal  lance 
in  his  right  hand  and  the  parazoiiimii  (fword)  in  the  left : 
the  helmet,  which  covers  his  head,  has  a  large  plume  fimilar 
to  that  of  the  celebrated  Itatue  of  the  V^illa  Borghcfe,  which 
\i  not  of  fo  excellent  workmanfliip.  This  produftion,  the 
work  of  one  of  the  bed  fculptors  C^reece  ever  jirotluced,  is  not 
infcribed  with  the  name  of  the  artift.  The  infcription  I'^otiva 
Marti,  engraved  on  one  of  the  legs,  proves  that  it  was  confe- 
crated  to  the  god  of  war. 

U  N  COM  M  O  N   DISEASE. 

The  thigh  of  a  woman,  who  lately  died  in  Geneva,  has 
been  fent  to  the  Medical  Society  of  that  city,  as  exhibiting 
a  very  extraordinary  phoenomenon.  It  is  (luck  quite  full  of 
faiall  thorns,  which  the  woman,  It  appears,  had  been  in 
the  habit  of  fwallowing,  and  which  gradually  making  their 
way  through  the  inteftinal  canal  and  The  blood-vcflels,  iilti- 
mately  lodged  in  the  femoral  mufcles.  C.  Albert  is  appointed 
to  draw  up  a  report  upon  the  circumftanccs  of  this  lingular 
cafe. 

A  cafe  fomewhat  finillar  occurred  fonire  years  ago  in  the 
infirmary  at  Nottlnoham.  A  woman  was  admitted  as  a  pa- 
tient, from  one  of  whofe  breafts  a  number  of  pins  were  dif- 
charged  with  excruciatinsi  pain  ;  and  the  difeafe  uas  by  her 
ignorant  neighbours  aicribed  to  the  effects  of  witchcraft. 
The  breaft  was  oblised  to  be  cut  off,  and  the  woman  reco- 
vered perfecllv  ;  buT,  Itrange  to  tell,  inllead  of  being- cured  of 
a  habit  of  putting  pins  in  her  mouth  when  undrcffing,  and 
with  which  the  often  went  to  deep,  in  fonie  tin)e  after,  (he 
returned  to  if.e  infirmarv,  and  was  obliged  to  lofe  the  other 
breaft.  We  do  not  reeolle6l;  whether  Ihe  recovered  after  thi* 
fecond  operation. 

VOLCANIC    ERUPTIOX. 

By  letters  from  Banda,  one  of  the  Spice  iflands,  intelli- 
gence has  been  received  at  the  Hague  of  a  dreadful  explofion 
of  the  burnino;  mountain  in  that  iHand.  For  fomc  time  be- 
fore, the  air  had  been  hunjid,  accompanied  by  fubterranean 
noifes ;  but  fo  violent  an  explofion  has  not  been  known  for 
many  years.  All  the  plantations  were  entirely  devaftated  ;  a 
great  many  inhabitants  loft  their  lives,  and  the  country,  to 
the  extent  o'i  feveral  miles,  was  as  inundated  by  the  lava. 
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.ICHARD  PULTENEY,  M.D.  F.R.S.  L.  8c  E,  was 
born  in  the  year  1730  at  Loughborough,  in  Leicefterfliire. 
His  parents  had  thirteen  children,  of  whom  he  alone  arrived 
at  the  age  of  maturity.  From  early  youth  he  was  of  a  delicate 
habit,  and  fuppofed  lo  be  inclined  to  a  confumption ;  and  it 
was  by  means  of  rigid  temperance,  which  he  obferved  during 
his  whole  life,  that  he  maintained  himfelf  in  a  tolerable  ftate 
of  health.  He  has  recorded  (in  Mr.'  Nichols's  Hiftory  of 
Leicefterfliire)  his  obligations  to  his  uncle,  Mr.  George  Tom- 
linfon,  of  Hathern,  who  poflefled  fome  property  in  that  vil- 
lage, and  adorned  an  obfcure  ftation  with  virtue  and  fcience. 
*^  Thofe  (fays  Dr.  Pulteney)  who  remember  and  intimately 
knw  the  fubjedl  of  this  memoir,  will  not,  it  is  believed, 
judge  it  otherwife  than  impartial,  though,  confeflTedly,  a  tri- 
bute from  his  ncareft  relative,  one  who  reveres  his  memory 
with  the  trueft  aiFe<Slion,  who,  through  the  early  ftage  of  life, 
received  from  him,  as  from  a  father,  the  genuine  dictates  of 
wifdom,  virtue,  and  religion;  all  of  which  were  truly  exem- 
plified in  his  own  condu6t  throughout  the  whole  of  his  life." 
From  this  relation  he  imbibed  his  tafte  for  botanical  ftudies; 
and  it  was  'probably  through  his  inftigation  that  he  was  de- 
flincd  to  the  medical  profcfiion. 

The  youth's  firlt  fituation  in  a  profeffional  capacity  was 
that  of  apprentice  to  an  apothecary  in  Loughborough ;  an 
humble  fchool,  which,  however,  his  induftry  and  talent 
for  obfervation  were  able  to  render  inftruftive.  He  paflcd 
through  the  ufual  courfc  of  a  country  education,  and  then 
complied  with  an  invitation  to  fctile  at  Leicefter.  That  town, 
like  moft  provincial  capitals,  was  divided  into  two  political 
and  religious  parties;  and  it  was  that  of  the  diflcnters  (to 
which  his  parents  belonged)  whence  Mr.  Pulteney  received 
his  fupport.  His  fphere  was  ftill  further  narrowed,  6y  the 
limitation  of  pra6lifing  only  as  an  apothecary;  for  it  was 
thought  due  to  the  confequencc  of  the  party,  to  poflefs  a 
furgeon  of  their  own  as  a  Jeparate  profeffional  character, 
which  office  was  filled  by  Mr.  Cogan,  a  man  of  merit  and 
agreeable  manners.. 

Few  remarks  can  be  ncceffiiry  on  the  hardflnp  of  placing 
perfons  of  abilities  and  lil)eral  fentiments  in  fituations  fo  un- 
favourable to  the  acquirement  of  that  reputation  and  thofe 
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emoluments  which  are  juftly  due  to  profeffional  fuperlority; 
and  in  which  they  mud  be  reduced  to  an  unworthy  and  de- 
grading dependence  upon  a  few  parly-leaders  ! 

Mr.  I'uUeney  was  of  a  timid  and  cautious  dlfpodtion  ;  and, 
though  his  mind  was  by  no  means  formed  for  ftiackles,  his 
temper  w^as  not  firm  enough  to  enal)le  him  effectually  to  aflfert 
his  freedom.     It  would  be  an  unpkafant  tafk  to  dwell  upon 
the  fliare  he  had  in  thofe  "  fcorus  which  patient  merit  of  the 
unworthy  takes ;"  or  of  the  Itrugglc  he  maintained  with  nar- 
row circumftances,  which  obliged  him  to  contraft  habits  of 
rigid  ceconomyj  rendered  more  neceflary  by  the  pafTion  for 
buying  books,  to  which   he  was  content  to  facrifice  every 
other  inclination.     Science  was,  indeed,  his  great  refource 
under  the  difcouragements  of  his  fituation,  and  it  eventually 
proved   the  means  of  railing  him  from  obicurity.     To  his 
private  friends  he  was  known  as  one  who  had  inquired  largely 
and  thought  freely  on  a  variety  of  topics.     To  the  public  he 
fn-ft  appeared  as  a  votary  of  the  pleafing  ftudy  of  botany.    He 
became  a  correfpondent  of  the  Gentleman's  Magazine  at  an 
early  period  ;  and  communicated  to  it,  anonymoully,  a  feries 
of  valuable  letters  concerning  the  poifonous  plants  of  this 
country,  and  a  diflertation  on  Fungi,  contained  in  the  xxvth 
volume  of  that  mifcellany.     To  the  fame  publication  he  fent, 
in  1757,  a  tranflation  of  a  curious  paper  in  the  Upfal  Amor- 
7iitates  Academics  on  "  the  Sleep  of  Plants."     This  fubje6t 
he  purfued  more  at  large   in  a   paper  inferted  in    the    1th 
volume  of  the  Philofophical  Tranfadions,  for  1758,  entitled 
<'  Obfervations  on  the  Sleep  of  Plants,  with  an  Enumeration 
of  feveral  Plants  which  are  fubjeft  to  that  Law."     He  had 
before  appeared  arnong  the  contributors  to  the  Philofophical 
Tranfadions  by  a  "  Catalogue  of  the  rare  Plants  of  Leicefter- 
fhire,  with  Botanical  and  Medical  Obfervations;"   vol.  xlix. 
for  1756.     This  paper  he  gave  to  Mr.  Nichols,  in  an  im- 
proved ftate,  in  1795,  who  has  inferted  it  in  the  firft  volume 
of  his  hiftory  of  that  county.     In  1758   he  printed,   in  the 
Gentleman's  Magazine,  a  tranflation  from  the  fame  Amoe- 
nitates,  of  the  inftrudive  paper  entitled  "  Pan  Suecus,"  giving 
a  cHtaloccue  of  plants  which,  from  experiment,  were  found  to 
be  eitheT  chofen  or  rejeded  as  food  bv  the  different  fpecies  of 
domeftic  quadrupeds.     This  he  adapted  more  particularly  to 
Ene;lifh    readers    by  referring  to  Englifli   authors ;    and  -he 
fubjoined  to  it  fome  notes  and  obfervations.  Its  utility  caufed 
him  afterwards  to  annex  it,  in  a  more  enlarged  form,  to  his 
*'  View  of  the  Writings  of  Linnaeus." 

He  diftinguiflied  himfelf  in  a  manner  more  purely  profef- 
fional by  a  paper  publiflied  in  the  Philofophical  Tranfadions, 
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vol.  111.  for  1761,  giving  an  account  of  a  fingular  medical 
cafe  attended  with  palpitation  of  the  heart  and  other  uncom- 
mon fymptoms,  and  which,  upon  difledlion,  exhibited  a  pre- 
ternatural enlargement  of  that  organ.  In  1762  he  received 
the  honour  of  being  elefted  a  feltow  of  the  Royal  Society. 
His  name  was  now  aflociated  to  thofe  of  men  of  fcience  in 
various  departments  ;  and  his  perfonal  merits  were  becoming 
known  to  a  wider  circle  of  acquaintance,  to  whom  he  was 
endeared  by  his  modeft  worth,  and  the  good  fenfe  and  dif- 
cretion  which  peculiarly  characterized  him.  Nor  can  it  be 
doubted,  that,  even  with  his  original  difadvantages  of  fitua- 
tion,  he  would  have  attained  a  refpeftable  fhare  of  bnfmefs 
at  Leicerter,  thou<rh  ftill  in  that  inferior  branch  of  the  pro- 
feffion  on  wiiich  he  had  at  firit  entered,  to  which,  however, 
he  had  added  the  pra6licc  of  midwifery.  But  it  was  his  lot 
to  polfefs  a  friend  whofe  ardent  and  enterprifing  fpirit  was  an 
admirable  corrective  of  his  own  diffidence,  and  who  ellcemed 
him  too  much  to  acquiefce  in  his  continuing  in  a  rank  and 
employment  beneath  his  merits.  This  was  Mr.  Maxwell 
Garthihore,  then  eminent  in  medical  pra6lice  at  Upping- 
ham, in  Rutlandfliirc.  By  means  of  a  common  friend,  much 
revered  by  both,  they  were  made  acquainted  in  the  year  1758, 
and  this  acquaintance  foon  ripened  into  a  warmth  of  friend- 
fhip  which  death  alone  could  extinguish.  As  it  was  Mr. 
Garthfliore's  own  plan,  after  a  refidence  for  fome  years  at 
Uppingham,  to  take  the  degree  of  do6lor  at  Edinburgh, 
where  he  had  received  his  medical  education,  he  ftrongly 
urged  Mr.  Pulteney  to  accompany  him  thither,  and  offer 
himfelf  to  the  examinations  of  the  univerfity,  though  he  had 
never  enjoyed  the  advantage  of  academical  indruftion  there 
or  elfewhere.  His  re!u6lance  was  at  length  overcome;  and 
the  two  friends  fet  out  upon  their  expedition  in  the  fpring 
of  1764.  Mr.  Pulteney  was  already  known  by  reputation  at 
Edinburgh,  particularly  to  Dr.  Hope,  the  profeilor  of  botany; 
and  he  had  the  benefit  of  his  companion's  cxtenfive  connec- 
tions in  the  place.  He  pafled  through  all  the  nccefl'ary  pre- 
liminaries with  credit,  and  in  May  received  the  honours  of 
graduation.  The  fubjetSt  of  his  inaugural  dillertalion  was 
*'  De  Cinchona,"  or,  On  the  Peruvian  Bark;  of  the  natural 
and  medical  hiftory  of  which  important  article  he  gave  a  very 
fatisfaftory  and  inftru6live  account.  The  botanical  defcrip- 
tion  is  particularly  accurate,  and  is  illuftrated  by  a  plate; 
and  his  Thefis  has  been  thought  worthy  of  reprinting  in  a 
collection  of  the  moft  valuable  compofitions  of  the  kind  which 
the  medical  fchool  of  Edinburgh  has  produced. 

A  circumftance  relative  to  his  graduation,  honourable  to 
T  2,  himi'e^. 
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hiinltlf,  but  aflording  matter  of  reflc6l ion  relative  to  the  con- 
clu6t  of  public  bodies,  ought  not  to  be  pafl'ed  over  in  filence. 
The  univerfity  of  Edinburgh  had  now  for  a  confiderable  time 
been  rifing  in  reputation  as  afehool  of  medicine,  and  its  de- 
grees in  that  faculty  became  cf  courfe  more  and  more  refpeft- 
able.  It  is  well  known  that  the  univerfiiies  of  Scotland,  mo- 
delled uj)on  thofe  of  the  continent,  have  adopted  the  practice 
of  conferring  degrees  upon  examination,"  wiUiout  requiring 
in  the  candidates  a  previous  refidence  in  their  own  feminary, 
or,  indeed,  iu  any  other.  In  fome  of  them  the  examination 
itlelf  has  been  difpenfed  with,  and  the  requelled  diflinftion 
has  been  bellowed  upon  perfons  at  a  diftanee,  in  eonfequence 
of  mere  recommendation.  It  is  no  wonder  that  fuch  a  laxity 
Ihould  have  thrown  occafional  difcredit  upon  academical  ho- 
nours; nor  that  the  public  Ihould  have  been  ])ronc  to  con- 
found the  degrees  conferred  at  univcrfitles  Ihnilarly  confti- 
tuted,  in  one  general  note  of  difeftcem.  The  Edinburgh  me- 
dical (tudents  juftly  conlidered  themfelves  entitled  to  be  re- 
jrarded  amono-  thofe  of  the  profellion  who  had  received  the 
greatelt  advantages  of  education,  and  were  the  mod  defervmg 
of  thofe  teltimonials  of  compelency  which  titular  diftinftions 
imply.  They  had  therefore  begun  to  remonftrate  againft  a 
mode  of  conferring  degrees  which  might  confound  them  with 
peribns  altogether  unworthy  of  the  honour ;  and  their  dif- 
content  had  been  aggravated  by  fome  late  inllances  of  noto- 
rious incapacity  in  Edinburgh  doftors  by  favour.  Thinking 
their  complaints  not  fufficiently  attended  to,  fome  of  the 
ftudents  of  the  longell  {landing  had  entered  into  a  mutual 
engagement  publicly  to  oppofe  every  future  attempt  at  deco- 
ratino-  wiih  the  degree  of  doftor  of  phyfic  at  Edinburgh  any 
perfon  who  Ihould  not  have  ftudied  there,  and  to  take  their 
own  degrees  elfewhere  in  cafe  their  oppofition  fliould  prove 
unfucceisful. 

It  happened  that  JNIr.  Pultenev  was  the  firft  candidate  under 
thefe  circumftanccs,  after  this  refolution  was  adopted.  The 
fubfcribers  handfomcly  exprefled  to  him  their  concern  that 
a  perfon  of  his  acknowledged  merit  (liould  be  the  object 
of  their  oppofition  ;  but  they  adhered  to  their  determina- 
tion. His  reptUation  and  interell  carried  him  through  the 
conteft ;  but  he  was  (I  believe)  the  kill  in  favour  of  whom 
the  condition  of  (ludying  at  that  individual  feminary  has 
been  violated.  And  fo  ienfible  have  tb.c  Edinburgh  pro- 
feflbrs  fuice  become,  that  augmenting  the  credit  of  their  uni- 
verfity's  degrees,  and  the  difficulty  of  obtaining  them,  was 
conducive  to  their  own  perlonal  emolument,  that  they  have 
extended  the  period  of  requifite  (ludy  there  from  two  to  three 
9  years. 
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years,  and  made  it  comprehend  every  fct  of  lectures  which 
can  poffiblv  be  conftrued  as  belonging  to  a  complete  medical 
courfe  ! 

As  Dr.  Piilteney  had  now  afiumcd  a  new  rank  in  the  pro- 
feffion,  it  was  advifable  that  he  Ihould  look  out  for  a  new 
fituation.  The  firil  j^lan  which  fuggeiled  itfelf  to  his  London 
friends,  was  to  procure  him  an  introdu6lion  to  the  celebrated 
carl  of  Bath,  thpu  in  a  very  declining  ftate  of  health.^  This 
was  effe(?l:ed  ;  and  the  earl,  upon  infj^eftion  of  his  pedigree, 
recognized  his  defcent  from  the  antient  family  of  which  his 
own  was  a  branch.  Ele  alfo,  upon  converfing  v/ith  him, 
was  fo  favourably  imprelfed  with  his  profeflional  and  literary 
merits,  that  he  refolved  to  attach  him  fo  liimfclf  in  the  cha- 
ra6ler  of  domeRic  phvfician.  He  propofed  to  fettle  upon  him 
an  appointment  of  400/.  per  annum;  and  the  conneclioii 
would  probably  have  been  attended  with  mutual  fatisfaftion 
and  advantage,  had  not  the  death  of  the  earl  followed  fo 
fpeedily,  that  Dr.  Pulteney  received  only  one  quarterly  ad- 
vance of  his  intended  falary. 

Not  long  after  this  event,  a  medical  vacancy  happenino-  at 
Blandford,  in  Dorfetfliire,  he  was  urged  by  Dr.  Watfon,  Dr. 
Baker,  and  others  of  his  friends,  to  go  down  and  occupy  it. 
Provided  with  their  warm  recommendations,  but  an  utter 
Itranger  to  all  the  inhabitants  of  the  town  and  its  vicinity, 
he  fixed  his  abode  in  that  fpot  which  was  to  be  his  refidence 
during  the'  whole  remainder  of  his  life.  A  fmall  country 
town,  in  the  midft  of  a  neighbourhood  compofed  of  the 
ufual  ingredients  of  provincial  fociety,  was  not,  perhaps, 
exaftly  the  fituation  moft  delirable  to  a  man  whofe  mind 
was  enlarged  by  free  fpecnlation  and  fcientific  purfuit :  but 
it  was  now  Dr.  Pulteney's  bufincfs  to  ellablifli  himfelf  in  his 
profeffion ;  and  to  that  object,  prudence  required  that  facri- 
jices  (liould  be  made.  I'his  is,  indeed,  the  condition  of  all 
who  have  their  way  to  make  in  the  W'orld ;  and  perhaps  a 
juft  fenfe  of  true  dignity  of  chara6ler,  as  well  as  regard  to 
pecuniary  advantage,  fliould  lead  a  man  to  place  before  him, 
as  his  primarv  objed,  the  attainment  of  fuccefs  in  the  pro- 
feffion which  he  has  chofen ;  and  to  coniicier  as  fecondary 
and  fubordinate  all  reputation  or  gratification  derived  from 
other  fources.  Dr.  Pulteney,  therefore,  feems  to  have  fat 
down  with  the  refolution,  not  only  of  fulfilling  his  medical 
duties  with  the  utmoil  punctuality,  but  of  avoiding  every 
thing  w-hich  might  in  the  leaft  degree  involve  him  in  differ- 
ences with  thole  on  whofe  good  opinion  he  was  to  depend. 
He  was  fenfible  that  by  his  removal  he  had  entirely  changed 
his  latitude -J  and  though  he  was  not  a  man  to  fliift  his  {en- 
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timcnts  and  language  according  to  his  company,  vet  he  was 
conditutionally  cautious,  and  could,  without  much  effort, 
pra£life  the  allowable  policy  of  rilencc.  "  Commune  with 
thy  heart  and  be  ftill,"  was  the  maxim  of  36  years  of  his 
life.  That  it  exerted  its  natural  influence  upon  his  character, 
will  not  be  denied  ;  but  it  did  not  prevent  him  from  being  a 
very  amiable,  ufcful,  aud  refpe6lable  member  of  focietv. 

I'hc  iitualion  of  Blandford  had  not  hitherto  afforded  any 
great  fcope  for  medical  pratlice;  but  Dr.  Pultcney  foon  ex- 
tended its  limits.  His  reputation  ipread  through  the  circum- 
jacent country,  and  he  received  profeffional  calls  from  the 
market  and  trading  towns  in  a  compafs  of  twenty  or  thirty 
miles  round  his  centre,  as  well  as  from  mauv  of  the  country 
families  of  principal  diffinction  in  that  part  of  the  kingdom. 
As  his  induffry  was  great,  and  his  cxpenfes  were  moderate, 
he  began  to  accumulate  property.  He  continued  to  live  in 
a  Hate  of  celibacy  till  Oftober  1779,  when  he  married  mifs 
Elizabeth  Gallon,  of  Blandford.  He  could  not  have  chofen 
more  fortunately  for  domeRic  happinefs ;  and  the  addition 
this  connexion  made  to  his  comforts  was  proportionable  to 
the  want  he  had  previoufly  felt  of  that  fociety  which  alone 
can  interell  the  heart.  No  children  were  the  fruit  of  tins 
union  ;  but  in  the  additional  fociety  of  an  amiable  young 
relative  of  Mrs.  Pulteney  he  enjoyed  the  pleafureof  an  adop- 
tive parent. 

Pie  continued  to  employ  his  lelfure  in  occafional  writings 
en  topics  of  medicine  and  natural  hiftorv.  In  1772  he  ad- 
dreffed  a  letter  to  his  friend  Dr.  Watfon  (publiflied  in  the 
Philofophical  TranfaiStions,  vol.  Ixii.)  concerning  the  medi- 
cinal effecSls  of  the  QLiianthe  crocata,  an  umbelliferous  plant 
of  a  poifonous  nature,  the  juice  of  which  was  exhibited,  by 
miftake,  inftead  of  that  of  the  water-parfuep.  In  the  Ixviiith 
volume  of  the  lame  colle6lion,  for  ^778,  he  gave  an  accurate 
account  of  the  bills  of  mortality  for  the  parifli  of  Blandford 
during  forty  years  paft,  with  obfervations.  To  the  London 
Medical  Journal,  vol.  v.  he  communicated  an  account  of  the 
poifonous  cffeiSls  of  the  Hemlock  Dropwort,  (the  (Enanthe 
crocala  above  mentioned.) 

He  had  hitherto  appeared  as  an  author  only  in  detached 
memoirs  inferted  in  periodical  publications.  But  in  1781 
he  ventured  to  offer  to  the  public  a  feparate  volume,  on  a 
fubjc^l,  indeed,  with  which  no  man  could  claim  a  more  in- 
timate acquaintance.  This  was  "A  General  View  of  the 
Writings  of  Linna?us,"  8vo.  The  purpofe  of  this  work  was 
to  alford  an  exa6l  fynopfis  of  all  the  labours;  of  the  great 
Swedilh  naturalidj  who  appears  to   have  been  the  object  of 
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his  warmed  admiration.  Along;  with  the  account  of  his 
works,  memoirs  of  his  Hfe  are  interwoven,  chiefly  exfra6ted 
from  the  different  writings  of  Linnaeus.  In  the  prelatory 
advertifement  Dr.  Pulteney  fpeaks  with  great  modctH'  of  iiis 
performance,  which,  however,  was  very  well  received  by  the 
friends  of  natural  hi Itory,  and  obtained  for  him  the  prefent 
of  a  medal  from  Stockholm,  as  an  acknowledgment  of  the 
juftice  he  had  done  to  the  fame  of  the  illultrious  Swede. 
Many  judicious  oi)fervation6  and  valuable  points  of  informa- 
tion are  interfperftd  in  the  work.  It  concludes  with  a  fynop- 
tical  account  of  all  the  papers  contained  in  the  lint  feven 
volumes  of  the  Amoetntates  Academics . 

Some  years,  afterwards  a  more  extenfive  and  original  work 
proceeded  from  Dr.  Fulteney's  pen,  and  which  muU  havecoft 
him  much  varied  refearch  in  its  compofition.  This  was  his 
"  Hiftorical  and  Biographical  Sketches  of  the  Progrefs  of 
Botany  in  England,  trom  its  Origin  to  the  Introdutlion  of 
the  Llnn£ean  Syitem  ;"  2  vols.  8vo.  1790.  He  paid  a  juft 
tribute  to  fcientific  merit  in  dedicating  the  firfl  volume  of  this 
performance  to  Sir  Jofeph  Banks;  and  a  grateful  return  to 
long  friendlhip,  in  infcribing  the  fecond  to  Sir  George  Baker 
and  Dr.  Garthfhore.  The  work  itl'elf  is  highly  valuable,  as 
an  example  of  that  union  of  the  hillory  of  men  with  that  of 
an  obje6f  of  their  common  purfuit,  which  is  fo  peculiarly 
interelling  and  inftru^five.  It  has  likewiie  made  an  addition 
to  national  biography,  which  will  be  duly  prized  by  thofe 
who  are  attached  to  their  country's  reputation.  It  is  marked 
throughout  witli  that  candour  and  difpofition  to  commend 
which  always  characterized  the  amiable  author. 

Whilft  he  was  thus  tracing  the  progrefs  of  his  favourite 
fcience  in  books,  he  was  by  no  means  inattentive  to  the 
volume  of  nature  as  it  lay  difplayed  before  him.  The  county 
in  which  he  rcfided  is  considerably  furniflicd  with  objechs 
worthy  the  notice  of  the  naturalift,  eipecially  in  the  foffil 
kingdom.  How  well  he  had  made  himfelf  acquainted  with 
thefe  treafures,  the  prefent  writer  obtained  a  proof,  which 
laid  him  under  a  particular  obligation.  This  was  a  brief  but 
niafterlv  account  of  the  produ6ls  of  Dorfetfliire,  communicated 
to  him  for  the  ui'e  of  his  little  work  entitled  "  England  Deli- 
neated." He  afterwards  enriched  the  fecond  edition  of  Mr. 
Hutchins's  "  Hillory  of  Dorfetlhire"  with  a  catalogue  of  the 
birds,  fliells,  and  plants  obferved  in  that  county ;  and  during 
his  laft  illnefs  he  had  under  revifal  a  plate  of  Dorfetlhire  foffils 
comn,iunicated  by  himfelf.  The  formation  of  a  muf^um  was 
the  amufement  of  many  years  of  his  life.  By  gradual  addi- 
tionsj  he  accumulated  a  Ilore  of  natural  produ6lions  in  various 
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claflcs,  which  was  to  him  a  perpetual  fonrce  of  plcafing  con- 
templation, and  will,  doubtlefs,  become  to  many  (Indents  of 
nature  a  means  of  inrtruftion,  in  the  pofTcfTion  of  the  Lin- 
nrean  Society,  to  which  it  was  bequeathed. 

Dr.  Pulteney,  in  his  latter  years,  frcquentlv  cxpreflcd  a 
wifli  to  retire  frrom  bufinel's,  and  take  up  his  refidcnce  in  the 
metropolis,  for  the  lake  of  the  fcicntific  advantages  \\  ith  which 
it  is  fo  amply  furniflied  ;  but  his  habits  of  life  were  become 
too  ftrong  to  permit  him  to  refolve  upon  fo  great  a  change. 
He  continued,  though  with  diminifhed  ardour,  to  follow  his 
profeffional  avocations,  till  he  was  attacked  with  a  pleuritic 
complaint,  v.hich,  after  great  fufierings,  put  a  period  to  his 
exiftence  on  October  13,  i'8ci,  at  the  age  of  71. 

By  his  lalt  will  he  gave  a  (ignal  proof  of  the  deep  impref- 
fion  which  his  early  friendOiips  had  made  upon  his  mind, 
and  which  no  fubfcquent  connections  of  common  acquaint- 
ance could  obliterate  or  equal.  After  a  handfome  provifion 
for  thofe  who  on  every  account  were  entitled  to  the  firft  place 
in  his  remembrance,  the  remaining  objefts  of  his  liberality 
were  fome  of  the  friends  of  his  early  days,  and  even  the  fons 
of  thofe  friends.  He  likewife  paid  a  A\\^  attention  to  the 
claims  of  charity  by  bcquells  to  the  Salifbury,  Leicefter,  and 
Edinburgh  infirmaries,  and  to  the  poor  of  the  parifli  of  Bland- 
ford ;  and  he  difplayed  his  regard  to  fcience  by  fimilar  boun- 
ties to  the  Royal  Societies  of  London  and  Edinburgh,  and 
to  the  Linnjean  Society. 

Such  are  the  brief  memoirs  which  I  have  been  able  to  col- 
left  concerning  Dr.  Pulteney;  whole  life  affords,  indeed,  but 
little  biographical  variety,  but  prefents  an  encouraging  pic- 
ture of  modelt  merit  gradually  making  its  way  to  fuccefs,  and 
fcience,  even  of  the  moft  retired  kind,  becoming  the  palTport 
to  public  efteem  and  reputation. 

1  am  happy  in  being  enabled  to  enrich  this  article  with 
fome  interefting  anecdotes  relative  to  the  early  life  and  ftudies 
of  its  fubjeft,  obligingly  communicated  by  Dr.  Arnold,  of 
Lcicefler,  in  whofe  words  they  will  be  the  molt  fatisfa6lorily 
perufed. 

To  Dr.    Aikin.         E.He  Grove,  LeiceRer, 
DEAR   SIR,  ^pril  19,  1S02. 

IT  is  with  pleafure  I  fit  down  to  make  you  acquainted 
with  fome  particulars  relative  to  the  friend  and  tutor  of  my 
youth  the  late  Dr.  Pulteney,  with  whom  I  had  the  happi- 
nefs  and  the  benefit  of  enjoying  the  moft  familiar  intercourfe 
for  the  fpace  of  more  than  two  years  and  a  half,  from  the 
beginning  of  March  1760,  to  the  middle  of  October  1762; 
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that  Is,  from  about  the  30th  to  the  32d  year  of  his  age; 
durinor  which  time  I  was  a  boarder  in  his  houfe,  for  the  fake 
of  his  inftru<?tion  in  pharmacy  and  botany,  as  a  preparation 
for  mv  medical  ftudies  at  the  univerfitv. 

He  was  born  at  or  in  the  neighbourhood  of  Loughborough, 
was  much  at  Hathern,  with  his  uncle  Mr.  George  Tomlinfon 
of  that  place  ;  and  fcvvcd  an  apprcnticcfliip  at  Loughborough 
to  an  apothecary,  whom  I  well  knew  in  my  youth,  of  the 
name  of  Harris;  a  man  of  fonie  humour,  but  of  fmall  abili- 
ties in  his  profefiion,  from  whom  he  derived  little  information 
but  in  the  conimon  procefl'es  of  pharmacy  :  for  every  thing 
move  than  this,  he  was  indebted  to  his  own  genius  and  in- 
dultr}'. 

.  A  tafte  for  botany  he  imbibed  almoft  in  his  inflmcv,  from 
his  uncle  Tomlinlon,  who  was  a  botanilt  of  the  old  Ichool. 

His  firft  attention  to  this  purfuit  was  merely  the  ciie6t  of 
imitation.  Seeing  his  uncle  fearchino;  for  plants,  as  they 
walked  together  in  the  fields;  feeing  him  take  them  home, 
examine  them  by  the  dcfcriptions  of  Gerard  and  Ray,  at  that 
time  the  fole,  or  at  leaft  the  belt^,  and  certainly  the  only  aood 
guides  in  Englifli  botany,  and  compare  them  with  the  rude 
wooden  cuts  of  the  former ;  difplay  fome  of  them  upon  paper, 
prefs  and  dry  them,  and  fit  them  for  a  place  in  his  Horiiis 
Siccus  ;  he  began  to  do  the  fame,  to  afk  liis  uncle  the  names 
of  plants,  to  make  imitative  colleclions,  to  draw  up  infantile 
catalogues  and  dcfcriptions  of  the  plants  which  he  found 
within  the  circle  of  his  botanical  excuriions  and  refearchcs ; 
and  fomctimes  he  added  figures  of  fuch  as  he  admired  for 
their  bcautv,  or  efteemed  for  their  rarity. 

How  early  he  was  a  botanilt  appears  from  what  he  fays 
under  the  article  Campanula  pa  tula  in  his  "  Catalo<rue  of 
fome  of  the  more  rare  Plants  found  in  the  Neighbourhood 
of  Leicefter,  Loughborough,  and  in  Charlev  Foreft,"  in- 
ferted  in  the  introductory  part  of  the  firft  volume  of  Mr.  Ni- 
chols's Hiftory  of  Leicelterfiiire,  at  p.  clxxvii.,  where  he  has 
this  note : — "  Li  the  drier  parts  of  Buddon  Wood,  and  the 
hedges  and  lanes  adjoining,  Firft  difcovered  in  England  by 
Mr.  Brewer,  in  1726,  near  Worcefter,  as  recorded  by  Dr. 
Dillenius.  Next  in  this  place  (Buddon  Wood)  by  the  writer 
of  this  catalogue,  in  1742,  who  a  few  years  afterwards  com- 
municated the  feeds  to  the  gardens  of  Chelfea  and  the  Britifli 
Mufaeum  *." 

Of 

*  Let  me  here  obfervc,  that  I  hp.\-e  found  the  Campanula  palula  between 
the  fourth  and  fifth  mil'.Sones,  under  the  hedge,  on  the  left  fide  of  the 
old  carrier's  road   from  Binningham  to  Coventry  j  and  have  obferved  it 
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Of  his  youthful  catalogues  ahove  mentioned   I  have  feeu 
and  examined  ievcral,  with  defcriptions  and  coloured  draw- 
ings of  the  moll  remarkable  plants,  in  very  fmall  books,  They  . 
were  drawn  up  at  different  times,  and,  like  the  dilferent  edi- 
tions ot  a  book,  were  progrcflTivclv  improved  and  enlarged  a<i 
his  experience  in  botany  and  his  knowledge  of  the  pkuits  in 
the  neighbourhood  were  invprovcd  and  enlarged.     Some  of 
them  were,   1  believe,  made  as  early  as  when  he   was   onlv 
eight  or  nine  years  of  age ;  and  1  particularly  remarked  that 
of  the  Campanula  patula,  which,  as  we  have  feen,  had  not 
been  many  years  known  to  be  an  indigenous  plant  of  this 
ifland,  and  which   he  himfelf  had  difcovered   m   and  near 
Buddon  Wood  in  the  vear  J  742,  that  is,  when  he  wasonly^ 
twelve  years  old  :   there  were   repealed  coloured  drawings  in 
the  mod  recent  of  them  ;  done,  indeed,  in  fuel)  a  ftyle  ol  me- 
diocrity as  might  be  expected  from  a  bov  of  that  ajre,  but  af- 
fording a  very  good  likenefs  of  the  plant  \vhich  they  were  in- 
tended to  reprefent. 

This  taite,  once  implanted  in  his  mind,  grew  and  flou- 
riilied,  and  was  ultimately  produdriive  of  extraordinary  im- 
provement in  the  fame  wav.  Imitation  gave  a  turn  to  his 
purfuits;  and  excellent  abilities,  united  witii  indefatigable 
diligence,  led  him  on  to  that  perfection  in  both  the  fcien- 
tifical  and  practical  knowledge  of  botany,  a  ftudy  at  that 
time  but  rarely  cultivated,  lo  which  he  afterwards  attained, 
and  which  at  length  raifed  him  high  in  the  elVnnation,  and 
^rew  to  him  the  frequent  correfpondence,  of  the  nioft  emi- 
nent botaniUs  of  the  time. 

He  was  early  in  the  habit  of  examining  plants  in  their 
feveral  native  places  of  growth,  of  being  moll  exa«5l  in  the 
invelligation  of  them,  and  in  noting  their  minutett  difier- 

there,  invariably,  for  about  twenty  years ;  where  ten  or  a  dozen  plants  are 
annually  to  be  found,  in  the  month  of  July,  ex.Aflly  about  the  fame 
i'pot ;  from  wlience,  fome  years  ago,  1  coUtclcd  leeds,  which  I  fowed  in 
my  garden,  of  which  ihii  beautiful  plant  forms  a  confidcrable  ornament 
every  year  from  the  beginning  of  July  to  the  latter  end  of  O£tobcr.  I 
have  alfo  found  it  in  the  ro;)d  from  Birmingham  to  Sutton  Coldfietd  ;  and 
about  a  mile  from  Stourbridge,  in  VVorcefttrlhirc,  where,  befides  the 
common  purpJe  fort,  I  fa\v  one  or  two  plants  of' a  beautiful  fnowy  white. 
Tl>is  plant  is  not  csnly  rarely  to  be  met  with  ;  but  I  never  found  it  grow- 
ing plentifully  but  in  ^uddon  Wood.  In  general,  it  is  feen  very  thinly 
icattered  within  a  fmall  circumfcribed  fpot. 

It  is  to  be  obfcrved  that  Buddon  Wood  is  not  a  great  way  from  Ha- 
them,  where  he  firft  imbibed  a  tafte  for  botany;  or  from  Loughborough, 
where  he  ferved  his  apprenticefhip  ;  and  that  none  of  thcfe  places  are  far 
remote  from  Charley  Foreft,  where  many  of  the  rare  plants  were  coUedtedj 
and  that  at  I.eicefter  he  was  for  feveral  years  fettled  as  an  apothecary, 
■where  he  remained  till  his  thirty-fecond  year;  all  which  places  were  the 
chief  fcenes  of  his  early  or  more  mature  kerborizuiioni,  and  furnifhcd 
plants  for  his  catalogue.  cnces 
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ences  and  varieties ;  in  drawing  up  lifts  of  thofe  which  he 
had  inveftigated;  in  making  memorandums  of  the  places  in 
which  he  had  found  thofe  which  were  !efs  common,  and  of 
the  natural  haljitation?  of  all ;  and  drew  up,  occafionaily, 
botanical  tables,  as  well  illuftrative  of  the  Linnoean  fyftem, 
as  of  other  matters  interefting  to  the  accurate  botanical 
Itudent. 

But  while  he  attended  fo  diligently  to  the  improvement  of 
his  knowledge  in  botany,  he  was  not  lefs  diiigent  in  the 
ftudv  of  the  theory  and  pra6lice  of  medicine,  ofchemiftry, 
and  of  every  branch  of  fcience  which  could  contribute  to  the 
advancement  of  Ids  knowledge  of  that  profe'.hon  to  which 
he  had  dedicated  the  mod;  ferious  bulinefs  of  his  life,  and  ia 
which  his  fuccei's  was  no  iefs  remarkable  than  in  his  bo- 
tanical purf'.iits. 

His  moll- tavourite  medical  writer  was  the  celebrated  Fre- 
deric Hoffman,  whofc  voluminous  works  he  read  over  and 
over  with  indefatigable  attention  and  perfeverance.  Indeed, 
in  whatever  ftudy  he  was  engaged,  his  diligence  was  intenfe. 
I  have  often  known  him  to  lit,  when  the  engagements  of  his 
profeffion  did  not  call  him  from  his  itudles,  and  have  oftea 
fat  with  him,  for  whole  days  together,  without  interruption, 
but  by  the  necefl'ary  interpoiiiion  of  meals,  to  w  hich,  on  inch 
occafions,  we  ul'ually  turned  with  relu6tanee.  Sometimes, 
when  he  was  very  intent  upon  a  fubjecl,  he  had  a  habit,  not 
to  be  commended,  of  overi'preading  his  pillows  with  books, 
of  reading,  and  referring  from  one  to  another ;  in  fhort,  of 
lludying  m  bed  till  very  late,  fometimes  till  long  after  mid- 
night. 

Thefe  habits  of  clofe  application,  both  bv  day  and  night, 
ferved  to  render  more  delicate  an  originally  weak  eonftitu- 
tion;  and  might  have  been  ferioufly  pernicious  in  their  con- 
fequences  had  they  not  been  frecjuently  interrupted,  and 
fometimes  for  long  intervals,  by  the  necefl'ary  buiinefs  of  his 
profelhon,  vvhich,  though  not  great,  was  not  inconfiderable, 
and  bv  long  botanical  excurfions,  which  we  ufed  to  make  on 
foot,  once  or  twice  a  week  in  the  fummer  months,  and  not 
rarely  in  thofe  of  fpring  and  auluinn. 

He  took  great  delight  in  the  hiftorv  of  fcience  and  litera- 
ture, and  of  fcientific  and  literary  men ;  in  which  he  was  a 
moft  diligent  inquirer,  and  had  colle(Sled  a  flock  of  informa- 
tion, both  publilhed  and  original,  of  which  few  men  are  pof- 
felTed.  But  nothing  leemed  to  give  him  fuch  ex<juifite  plea- 
fure,  or  fo  to  excite  ni  him  the  ardour  of  enthufiafm,  as  the 
lives  and  travels  of  naturaUfts;  and  efpecially  the  herborizintr 
adventures,  the  great  fatigues,   the  hair-breadth  efcape?,  the 

difcouracins: 
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difcouraging  difficulties,  and  the  happy  fuccefs,  fo  common 
and  fo  intcrcfting  in  the  narratives  and  hillories  of  the  bo- 
tanift  who  engaecs  in  travels  of  difcoverv. 

He  read  the  modem  Latin  books  of  medicine  and  natural 
hiftorv  with  great  facilitv;  and  was  particularly  converfant 
with  the  works  of  Hoflman,  Van  Swietcn,  Rav,  Rumphius, 
Van  Uoven,  Linmen?,  and  of  lome  other  eminent  medical 
and  botanical  writers :  but  had  little  ftudied,  and  read  with 
difficulty,  the  claffical  Roman'writers  of  antiquity ;  and  thofc 
of  Greece  not  at  all.  In  the  JVench  language  he  was  com- 
pletelv  verfed,  and  read  a  (rood  deal. 

The  acquiiltion  of  a  new  book  of  merit  gave  him  the  moft 
fenfible  pleafure.  The  joy  which  he  cxprefl'ed  on  the  firft 
arrival  of  the  fecond  volume  of  the  fo  greativ  enlarged  tenth 
edition  of  Linnasus's  Syfiema  Nature^,  which  was  publiffied 
at  Stockholm  in  1759,  of  which  I  was  a  witnefs,  I  fliall  never 
forget.  He  feized  upon  it  with  eagernefs,  ran  over  it  with 
aviditv,  and  could  fcarcely  quit  it  till  he.  had  drawn  up  an 
analyiis  of  the  whole,  which,  I  think,  he  fent  to  the  Gen- 
tleman's Magazine,  as  he  had  before  fent  an  analyfis  of  the 
firll  volume  to  the  fame  valuable  repofitory. 

His  conftitution  was  from  his  birth  fo  delicate  that  his 

parents  found  difficulty  in  rearing  him  ;    and  experienced 

great  anxietv  about  him,   as  he  was  an  onlv  child.     At  the 

time  when  I  was  in  his  fimiily  he  had  frequeijt  illnefTes,  very 

commonlv  from  fatigue,  efpeciallv  from  ridine;  on  horfeliack, 

which  alwavs,   even  after  Ihort  journevs  of  perhaps  ten  or 

twelve  miles,  very  much  difcompofed   him,  and  after  long 

rides  brought  on   a  coniiderable  decree  of  fever.     He  had 

frequent  ulcerous  fore  throats  of  a  very  uncommon  kind; 

being  accompanied  with  great  debility,  but  very  little  fever; 

fcarcely  any  fwellincr,    and  no  great   inflammation   of  the 

throat,  tonfils,  or  uvula ;  but  large  floughs,  commencing  and 

running  from  thefe  parts,  which  were  very  rapid  in  their  pro- 

grefs,  but  foon  yielded  to  the  ufe  of  the  Peruvian  bark  and 

proper  gargles,  without  producing  any  alarming  fymptoms 

or  great  fuflering.     I  was  then  verv  young  in  the  knowledge 

of  phyfic;   but  thefe  ulcerous,   fpreading  Houghs  appeared  to 

me,  as  they  did  to  him,  verv  lingular ;  and  I  have  never 

met  with  any  thing  like  them  lince. 

Great  as  was  his  attention  to  medicine  and  natural  hiftorv, 
his  reading  was  not  contined  to  books  in  thefe  branches  of 
knowledge  only.  He  was  well  read  in  hiftorv,  morals,  and 
the  philolbphy  of  the  human  mind;  to  the  latter  of  which 
he  paid  particular  application  ;  and,  while  he  ftudied  with 
diligence  the  appearances  of  external  nature,  and  the  ftru6lure 
'^  and 
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and  offices  of  the  human  body,  did  not  overlook  the  opera- 
tions and  mechanifm  (if  I  may  \\{e.  fo  bold  a  metaphor)  of 
the  human  mind;  on  which  I  have  often  heard  himdifcourfe, 
not  only  with  energy  and  eloquence,  but  with  great  profun- 
dity of  argument  and  accuracy  of  difcrimination. 

Among  his  early  correfpondents  were  the  celebrated  Dr. 
Hill,  Mr.  Hudfon,  the  author  of  the  Flora  Anglica,  and 
Dr.  Watfon,  F.  R.  S,,  befides  others  both  regular  and  occa- 
fional.  And  among  the  early  refpeftable  friends  whom  his 
medical  merit  had  acquired,  were  Sir  George  Baker  and  Dr. 
Garthfliore,  who  then  refided  in  this  neighbourhood;  tlie 
latter  at  Uppingham,  as  you  well  know,  'and  the  former  at 
Stamford.  This  acquaintance  and  correfpondence  with  Dr. 
AVatfon  began  before  or  about  the  time  of  his  firfl  entrance 
upon  bufinefs.  Having  long  been  in  the  habit  of  readino- 
the  papers  of  that  eminent  botanill  in  the  Philofophical 
Tranfa6liony,  in  the  xliid  volume  of  which.  No.  471,  for 
November  and  December  1743,  his  firft  botanical  paper  was 
publiflied,  being  an  "  Account  of  Dr.  Haller's  Rnumeratio 
Stirpimn  Helve fio",  extrafted  and  tranflated  from  the  Latin," 
&c.,  and  to  which  he  had  continued  to  contribute  frequent 
botanical  as  well  as  eleftrical  and  medical  papers ;  and  hav- 
ing, therefore,  long  admired  him  as  an  experienced  and  firft- 
rate  botanilt,  he  conceived  a  ftrong  defire  of  cultivatino-  his 
acquaintance,  took  opportunities  of  fending  him  botanical 
communications  by  letter;  and  at  length,  having  occafion  to 
make  a  journey  to  London,  introduced  himfelf  to  him  per- 
fonally ;  and,  being  kindly  received,  from  that  time  a  regular 
correfpondence  and  friendihip  commenced  between  them, 
which  did  not  ceai'e  till  the  death  of  Dr.  Watfon.  This  in- 
timacy, I  have  good  reafon  to  believe,  commenced  foon  after 
he  had  fmiflicd  his  apprenticefliip;  and  not  only  opened  to 
him  the  moft  unreferved  intercourfc  with  Dr.  Watfon  when- 
ever he  had  occafion  to  viiit  London,  but  was  the  means  of 
his  introduction  to  the  acquaintance  of  many  other  men  of 
eminence,  as  philofophers  and  naturalifts. 

At  the  time  when  I  was  his  pupil,  his  Hortus  Siccus  of 
Britidi  plants  was  very  large;  and  was  particularly  copious 
in  the  order  of  grafles,  in  the  collcftion  and  inveftigation  of 
which  he  had  been  iingularly  indefatigable. 

He  not  only  conefponded  with,  but  was  vifitcd  by,  the  mofi: 
eminent  philofophers  and  naturalills.  Among  thofe  who  vifited 
him  while  1  was  an  inmate  in  his  houfe  was  the  earl  of  Mac- 
clesfield, then,  I  think,  prelident  of  the  Koyal  Society,  who, 
I  remember,  was  uncommonly  pleafed  with  his  larce  and 
beautiftd  collection  of  Englifh  graflcs. 

I  have 
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I  ha\'E  now  mentioned  the  moft  material  circmnftances 
which  have  occurred  to  me  concerning  our  late  refpe<fted 
friend.  There  are  feveral  of  them  which  I  liave  related 
ra.her  becaufe  they  were  fafts,  (and  everv  fatl  relative  to  a  de- 
parted friend  feems  interefting  to  his  furvivors,)  than  becaufe 
1  thought  them  of  fufficicnt  importance  to  be  laid  before  the 
public.     I  am,  dear  Sir, 

With  great  efteem, 
,  Yours  verv  fincerely, 

Thomas  Arnold. 


LII.  Analyjis  of  fhe  Arfeniates  of  Copper  and  of  Iron.     By 
Richard  Chenevix,  Efq.  F.R.S.  M.R.I.A, 

[Concluded  from  p.  119-] 

Section  III. 

Anahfis   of  the   Tied  Ofiaedral   Copper    Ore,    i?i  tuhich  the 
Metal  ex'ijh  in  a  State  hitherto  unknown  in  Kature. 


I 


X  the  courfc  of  the  experiments  which  have  been  dated  in 
the  preceding  fe6lions,  I  have  had  occalion  to  examine  a  great 
number  of  cojiper  ores,  and  particularly  of  copper  ores  from 
Cornwall ;  but  the  onlv  one  which  has  afforded  any  intereft- 
ing  refults,  is  the  well  known  fpecies  called  red  copper  ore, 
crvftallized  in  regular  and  brilliant  o6laedrons.  It  has  been 
fo  long  known,  and  fo  often  mentioned  by  mineralogifts,  that 
it  mav  excite  our  wonder  when  we  reflecl,  that  its  chemical 
nature  has  never  been  afcertained.  For  it  would  be  an  in- 
juftice  to  that  verv  accurate  and  fcrupulous  analvft  M.  Vau- 
quelin,  to  fuppofe  that  he  meant  to  pronounce  decidedly  upon 
that  point  by  the  lingle  experiment  which  he  had  made*, 
and  which  is  mentioned  bv  the  abbe  Hauy  in  a  fliort  extract 
of  his  crvftallographical  arrangement  of  mineral  fubftances, 
publifhed  in  the  Journal  dcs  ISlines. 

Rome  de  LiGe,  the  baron  de  Born,  Lametherie,  the  abbe 
Hauv,  and  indeed  everv  other  mineralogift,  concur  in  callino- 
this  fubftance  red  calx  of  copper;  but  fome  of  them  aflert 
that  it  contains  a  portion  of  carbonic  acid.  Among  the 
many  analyfes  which  have  been  made  of  this  ore  by  Fon- 
tana,  Monnet,  De  Born,  Renovantz,  and  others,  I  could 
not  find  one,  that  in  the  proportions,  or  even  in  the  ingre- 
dients, refcmbled  what  I  had  found  to  be  its  contents.     The 

*  He  rncrelv  poured  muriatic  acid  upon  the  ore;  and,  as  it  was  entirely 
dilTolved,  without  eff^rvcfccnce,  concluded  it  to  be  an  oxide,  and  not  a  car- 
bcnate,  of  copper. 

hi^heft 
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liigheft  amount  of  copper  (that  criven  by  Fontana)  does  not 
exceed  66  per  cent.,  and  is  far  Ihort  of  the  real  quantity. 
The  remainder,  as  he  ftates,  conlifts  of  water  and  of  pure 
and  fixed  airs.  The  difference  in  the  refuhs  I  had  obtained, 
together  with  feme  new  h&is,  which  I  had  occafion  to  ob- 
ferve  during  my  experiments,  induces  me  to  treat  the  fubjeft 
at  fome  length  ;  referring  for  its  external  chara<ilers  to  thofe 
mineralooiits  above  mentioned,  who  have  amply  defcribed 
the  ore,  and  confining  myfelf  entirely  to  its  chemical  aua- 
lyfis,  and  fome  analogous  experiments. 

One  hundred  parts  of  very  pure  and  regularly  cryftallized 
red  copper  ore  were  reduced  to  a  fine  powder,  and  dilfolved, 
without  the  affiftance  of  heat,  in  nitric  acid. 

During  the  operation,  a  very  violent  eBervcfcence,  accom- 
panied bv  a  difen!rao;ement  of  nitrous  gas,  unufually  copious 
and  rapid,  took  place.  When  thefe  pha^nomcna  had  fub- 
fidcd,  the  i'olution  was  blue,  like  every  other  nitrate  of  cop- 
per; and  the  ore  had  entirely  difappeared.  The  liquor,  per- 
feclly  limpid,  was  evaporated  to  drynefs ;  muriatic  acid  was 
poured  in,  and  the  nitric  acid  was  expelled  by  a  fecond  eva- 
poration. Into  the  muriate  of  copper,  which  remained  be- 
hmd,  a  plate  of  poliflidd  iron  was  inmierfed,  which,  after 
the  ufual  phenomena,  gave  a  precipitate  that  was  found, 
upon  examination,  to  be  copper,  and  amounted  to  88,5. 
In  order  to  complete  the  hundred  parts,  it  would  be  neeef- 
farjr  to  add  11,5.  But  fire  expelled  from  the  ore  neither 
water  nor  any  other  volatile  fubltance  ;  nor  did  the  weight 
of  a  given  quantity  appear  either  to  diminifti  or  to  increafe 
by  long  expofure  to  a  moderately  elevated  temperature.  The 
only  oxide  of  copper  with  which  I  was  acquainted,  as  exift- 
Ing  in  nature,  contains  20  per  cent,  of  oxvgen.  I  had  there- 
tore  S,^  of  copper  exceeding  the  quantity  I  Ihould  have  ob- 
tained had  the  ore  been  wholly  compolcd  of  black  oxide  of 
copper.  And,  on  the  other  hand,  as  1  had  convinced  mvfelf 
that  no  lofs  of  weight  had  been  occafioned  by  any  part  of  the 
metal  remaining  unprecipitated  by  the  iron  from  its  folution, 
I  could  not  conclude  the  ore  to  be  in  the  (late  of  native  cop- 
per. I  was  led,  therefore,  to  imagine,  that  it  might  be  a 
mixture  of  thofe  two  fubllances ;  and  that  muriatic  acid,  by 
diflblving  the  one,  and  leaving  the  other  untouched,  would 
be  the  moft  effeolual  means  of  producing  the  feparation  I 
defired,  and  of  determining  the  proportion  of  each. 

Upon  100  parts  of  the  ore  a  fufficient  quantity  of  (Iron f^ 
muriatic  acid  was  poured.  A  total  folution  was  effected,  ac- 
companied with  difengagement  of  caloric.  The  liquor  was, 
at  firft,  ot  a  very  deep  brown,  appruachino;  fomewhat  to  the 

6  linse 
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tinge  which  water  will  receive  when  ftrongly  impregnatorf 
with  the  colouring  matter  of  dried  vegetable  I'ubfiances;  but, 
upon  being  cxpofed  to  the  air,  and  boiled  fonie  time,  it  be- 
came like  every  other  muriate  of" copper;  and  a  plate  of  po- 
li{hed  iron  precipitated  88  of  metallic  copper.  From  this  lad 
experiment  it  was  evident  that  no  metallic  copper  was  con- 
tained in  the  ore.  But  ftill  the  deficit  to  be  fupplied  by  oxy- 
gen amounted  to  no  more  than  13;  while  the  copious  dif- 
engagement  of  nitrous  gas,  in  the  firft  experiment,  indicated 
that  the  metal  was  not  at  its  maximum  of  oxidation  ;  and  the 
rapidity  with  which  it  feized  upon  an  addition  of  oxyoren, 
fufficiently  (liowcd  how  ftrong  was  the  affinity  of  that  prin- 
ciple for  copper,  in  that  particular  flate  in  which  it  exifts  in 
the  ore. 

I  imagined  it  would  be  expedient  to  attempt  fome  precipi- 
tations by  other  reagents,  and  make  fome  further  experi- 
ments. For  this  purpofe,  I  diilblved  fome  more  of  the  ore 
in  flrong  muriatic  acid;  and,  when  I  thought  that  the  acid 
had  taken  up  as  much  as  it  could  contain,  and  that  the  co- 
lour had  arrived  at  its  dccpeft  tinge,  I  gcnlly  drew  off  the 
clear  liquor,  ufing  all  the  precaution  which  ihe  nature  of  the 
experiment  allowed,  to  preferve  it  from  the  conta6l  of  the 
atmofphere,  and  proceeded  to  examine  it.  Knowing  this 
folution  of  muriate  of  copper  to  be  very  concentrate,  I  at- 
tempted to  dilute  it ;  but  what  was  my  furprife,  when,  upon 
the  firft  afl'ufiou*  of  water,  I  faw  the  .liquor  become  turbid 
and  milky,  and  a  very  abundant  heavy  prccipilatc,  of  a  white 
colour,  fldl  to  the  bottom  I 

Struck  with  the  novelty  of  this  appearance,  I  proceeded  to 
colleft  as  nmch  of  th.c  fnbftanee  as  1  could,  in  order  to  give 
it  a  thorough  examination.  For  this  purpofe,  I  decanted  the 
fupernatant  liquor,  and  continued  to  wafli  the  precipitate. 
Upon  every  fubfequent  addition  of  water,  I  perceived  that 
the  precij)itate  lolt  a  little  of  its  whitenefs,  and  drew  towards 
an  orange  colour,  not  unlike  the  precipitates  of  platina.  I 
foon  found,  therefore,  that  by  this  n;!ethod  I  had  no  chance 
of  obtaining,  in  a  permanent  and  conftant  ftate,  this  muriate 
of  copper,  fit  to  be  fubjected  to  experiments  proper  to  deter- 
mine its  internal  nature  and  proportions.  I  then  attempted 
to  make  ufe  of  alcohol,  as  precipitant,  inftcad  of  water;  but 
I  found  the  fait  to  be  foluble  in  it,  when  the  excefs  of  acid 
necefl'ary  for  its  folution  in  water  was  prefent.  Nor  was  I 
more  fuecefsful,  when,  after  having  precipitated  by  water,  I 
wailied  with  alcohol ;  for  the  colour  of  the  fait  palled  gra- 
dually from  very  white  to  a  {hade  of  orano'e;  lefs  rapidly,  it 
is  true,  in  this  cai'c,  but  Itill  fo  as  to  convince  me  that  I 

could 
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■could  not  eVcu  thus  procure,  in  a  ftate  conftantly  fimilar, 
the  fait  I  v.'ifhed  to  examine.  The  only  conclufion  which  all 
thefe  experiments  entitled  me  to  draw,  was  that,  in  the  firft 
inllance,  water  precipitated  the  muriate  of  this  particular  ox- 
ide of  copper  from  its  folution,  but  in  a  manner  very  different 
from  that  in  which  muriate  of  antimony,  of  bifmuth,  and 
fome  other  metallic  falls  are  atted  upon.  When  into  either 
of  thefe  muriates  water  is  poured,  a  precipitate  enfues,  but  it 
retains  a  very  fmall  portion  of  acid,  if  any;  whereas,  in  the 
cafe  before  us,  it  is  a  fait,  and  not  an  oxide  of  copper,  that 
is  thrown  down.  In  order  to  effeft  in  this  fait  a  decompofi- 
tion  fimilar  to  that  which  takes  place  in  muriate  of  bifmuth, 
or  of  antimony,  it  is  neceirary  to  draw  off  the  firft  liquor,  and 
then  proceed  to  wafh  copioufly.  The  precipitate  will  by  de- 
grees alfume  an  orange  colour,  which,  as  we  fhall  prefently 
fee,  is  the  real  appropriate  colour  of  this  oxide  of  copper, 
prepared  in  the  humid  way. 

It  is  evident  alfo,  from  this  precipitation,  that  this  oxide 
of  copper  combines  with  muriatic  acid  by  a  very  flender  af- 
finity. 

As  it  did  not  appear  to  me,  that  I  fliould  obtain  any  thing 
very  flttisfadlory  from  this  combination  with  muriatic  acid,  I 
refolved  to  try  fome  other  acids.  Sulphuric,  phofphoric,  ox- 
alic, citric,  acetic,  tartareous,  and  acetous  acids  were  each 
poured  upon  known  quantities  of  the  ore,  and  kept  in  bottles 
completely  filled  and  well  flopped,  in  order  to  prevent  any 
abforption  of  atmofpheric  oxvgen.  The  liquors  generally 
became  blue ;  and,  upon  trial,  were  found  to  contain  the 
common  and  well  knov^-n  falts  of  copper,  compofed  of  the 
Tcfpettive  acid,  and  the  oxide  of  copper  containing  20  per 
cent,  of  oxygen  ;  v/hile  a  large  portion  of  the  ore  appeared  to 
remain  in  its  original  ftate.  But,  as  I  was  certain  that  there 
could  be  no  decompofiiion  in  moft  of  thefe  acids,  under  the 
above  circumftances,  and  moreover,  that  no  oxygen  could  be 
taken  in  from  the  atmofphere,  it  became  a  matter  of  no  fmall 
interert  to  examine  from  what  fource  the  metal  diflbjved  had 
acquired  the  necefl'ary  quantity  of  oxygen  to  favour  its  folu- 
tion, and  atibrd  the  ufual  fait  of  copper,  m  which  it  is  oxidated 
in  the  proportion  of  20  per  cent. 

I  repeated,  with  all  the  above  acids,  the  experiments  tend- 
ing to  fatisfy  that  inquiry ;  but,  as  the  refults  from  all  were 
nearly  fimilar,  I  ftiall  mention  that  only  which  proved  to  be 
the  moil:  ample  and  the  moft  conclufive, 

One  hundred  parts  of  the  pulverized  ore  were  introduced 
into  a  fmall  phial,  and  dilute  phoiphoric  acid  was  poured  in, 
fo  as  to  fill  it.     A  ground-ftopper  clofed  it  completely;  and 
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in  ihat  ftatc  it  was  rufi'ercd  to  remain  three  days,  during 
whioh  time  the  bottle  was  frcqiieiiilv  lliaken.  The  acid  be- 
came at  firlt  of  a  light  bine,  and  increafed  in  colour  by  re- 
maining upon  the  ore.  At  the  expiration  of  the  above  term, 
the  liquor  was  decanted  5  the  refiduum  was  well  waftied  and 
dried,  and  weighed  42.  The  blue  liquor  contained  merely 
common  phofphate  of  copper,  held  in  folulion  by  an  excefa 
of  acid.  Vyon  the  42  parts  of  reliduum,  llrong  muriatic  acid 
was  poured,  which  did  not  appear  to  produt-e  the  fmaliclt 
char.ge  or  eficvSt.  It  was  evident,  therefore,  that  fume  pre- 
vious alteration  had  been  produced  ',  for,  if  it  had  remained 
ill  its  original  fhte,  muriatic  acid  would  have  a6ted  upon  it, 
as  in  the  cafe  already  mentioned.  To  operate  more  eff"e(Slu-' 
ally,  nitric  acid  was  added,  and  the  whole  gently  heated* 
A  complete  folution  followed,  durins:  which  much  nitrous 
gas  was  difengaoed.  The  remainder  of  the  nitric  acid  was 
expelicd  by  evajioration ;  and  a  plate  of  poHHied  iron,  im- 
rnerlcd  in  this  muriate  of  copper,  afforded  a  precipitate  of 
metallic  copper,  weighing;  within  one  part  as  much  as  the 
weight  ot  the  firft  reliduum.  It  was  evident,  therefore,  that 
a  partial  reduftion  of  the  ore  had  taken  place;  and,  what  is 
ftill  more  firango,  had  taken  place  by  means  of  the  prefence 
of  an  acid. 

In  many  obfervations  which  have  prefented  themfelves  in 
the  courfe  of  variou-;  analytic  experiments,  fomething  iimilar 
had  before  occurred  to  me.  I  have  known  metallic  oxides 
yield  a  part  of  their  oxygen,  one  to  the  other,  in  favour  of 
fonie  particular  folvent.  When  the  metallic  oxide  A,  for 
inliance,  containing  25  per  cent,  of  oxvsien,  is  in  contaA 
with  the  n^etallic  oxide  5,  containing  10  per  cent,  they  will 
tach  remain  (luiefcent  in  their  refpcctive  {iates.  But,  if  the 
Solvent  C  comes  to  be  added,  and  if  the  fiibftance  B,  at  10 
per  cent,  of  oxygen,  has  no  afiinitv  for  C,  but  at  15  or  20 
per  cent,  has  a  verv  powerful  afBnity  for  it,  then  may  the 
oxule  A  lend  a  part  of  its  oxvgen,  in  order  to  favour  the  com- 
bination of  i?,  at  15  or  20  per  cent,  with  the  folvent  C.  In- 
deed, as  foon  as  I  faw  the  phofphoric  acid  afmme  gradually 
a  blue  tinge,  and  the  undifi'olved  powder  besrin  to  wear  a 
more  brilliant  appearance,  I  imagined  I  fliould  not  fail  to 
recognize  the  fame  fact  in  this  cafe.  When  phofphoric  acid 
\\:\s  remained  long  enough  upon  the  pulverized  ore  to  diiTolve 
all  it  can,  the  oxygen  is  concentrated,  as  it  were,  to  the 
amount  of  20  per  cent,  in  the  part  which  is  diliolved;  and 
all  that  which  could  not  be  diffolved  has  (through  the  two- 
fold affinity  of  copper  for  oxvgen,  to  the  amount  of  20  per 
cent,  and  of  phoiphoric  acid  for  that  oxide  of  copper,  at  that 
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de2:ree  of  oxidation,)  viclclecl  up  its  entire  fliare  of  oxygen,  to 
favour  the  combinations  whicii  take  place  in  a  new  order, 
the  only  one  which  can  exift  among  the  fubftances  now  pre- 
fent.  it  is,  therefore,  to  the  difpoiing  affinity*,  caufed  by 
the  prefence  of  the  phofphoric  acid,  which  feeks  to  combine 
with  black  oxide  of  copper,  that  the  reduction  of  42  pei* 
cent,  of  this  ore  is  entirely  to  be  attributed.  All  the  acids 
above  mentioned  arc  capable  of  producing  the  fame  change, 
but  in  a  manner,  perhaps,  not  quite  fo  diftin6l  or  fatisfaftory. 
From  the  foregoing  experiments  it  appears,  that  copper 
exifts  in  this  ore  in  a  ftate  hitherto  unknown  in  nature;  and 
that  it  contains  much  lefs  oxygen  than  has  ever  been  fuf- 
pected  in  any  oxide  of  copper;  tor,  from  the  quantity  which 
was  precipitated  in  the  metallic  Ifate  by  iron,  it  appears  to  be 
combined  in  the  proportion  of  about  i  1,5  per  cent.  To  con- 
firm this  idea,  and  afcertain,  as  nearly  as  I  could,  the  precife 
quantity,  I  diffolved  100  parts  in  nitric  acid;  then  boiled 
with  poiafli,  and  filtered.  One  hundred  and  eleven  remained 
upon  the  filter,  which,  as  they  had  combined  with  a  new 
portion  of  oxygen  from  the  nitric  acid,  were  in  the  ftate  ot 
black  oxide,  and  correfpond  exa6lly  to  88,75  '  ^^^  ^^^^^  ^  ^^~ 
lieve  I  (liail  be  within  one  per  cent,  of  the  truth,  in  alferting 
the  proportions  to  be, 

Copper  -         -  88,5 

Oxvsfeii         -         -         11,5 


ioo,o 
When,  into  a  foluiion  of  muriate  of  fuboxide  of  coppef, 
liquid  potaOi  or  foda  is  poured,  a  bright  yellow  pi-ecipitate, 
not  unlike  the  precipitate  of  platina,  takes  place.  This  pre- 
cipitate dijffcrs  only  in  colour  frona  the  original  orej  for  it  is 
foluble  in  muriatic  acid,  and  affords  the  fame  folution  and 
precipitation  by  water,  and  the  fame  appearance  with  alco- 
hol. It  is  likewife  foluble  in  nitric  acid,  but  with  difengage- 
ment  of  nitrous  gas,  and  gives  the  fame  appearances  with 
the  other  acids  above  enumerated.  The  difference  of  colour 
fcems  to  arife  merely  from  the  tenuity  of  its  molt-cules,  com- 
pared to  the  mechanical  pulverization  of  the  natural  oxide. 
When  alone  and  dry,  it  is  much  more  permanent  in  its  na- 
ture than  when  combined  with  muriatic  acid;   but  any  part 

*  As  the  term  p^edifpr^/ing  ajfinity  has  been  objef^ed  to,  I  have  ufed  the 
term  d:/]>ofi>ig,  which,  1  irult,  will  not  be  thought  improper.  When  in 
two  bodies  which,  while  together,  remain  in  their  original  ftate,  the  equi- 
iibrium  of  their  principles  comes  to  be  broken  by  the  prefence  of  a  third, 
we  cannot  but  alicw  tiiac  it  is  this  third  whicli  has  dilpofcd  them  to  the 
rupture  I'f  that  equilibr'um  ;  ?.nd,  moll  certainly,  be  the  i'dd.  explained  as 
it  may,  whatever  dilipofes  may  be  called  dilpofing. 
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of  it  that  happens  to  be  in  contaft  with  a  filter,  beconrej 
green,  and  thi.'U  biackilh,  leaving  a  mark  of  the  fame  (liadc 
upon  the  paper.  Were  it  not  for  tl>is  property  of  changing, 
it  might  be  of  ufe  in  the  art  of  jyainting;  for  the  colour  is 
extremely  beautiful,  and  would  be  highly  valuable  if  durable. 
The  precipitate  cavifcd  in  the  muriate  of  copper  by  the  car- 
bonates of  potafh  and  foda,  is  of  a  brighter  yellow,  and  is  a 
real  carbonate  of  fuboxide  of  copper.  But,  if  ammonia  is 
poured,  at  lirft  in  a  fniall  quantity,  into  the  above  folution, 
the  precipiiaie  is  blue;  and,  upon  adding  an  exccfs  of  the 
precipitant,  the  whole  is  redillolved,  and  the  liquor  is  like 
any  other  amniouiacal  folution  of  copper. 

In  order,  however,  to  detern>ine  in  what  ftate  the  copper 
was  diliblvcd  by  that  alkali,  I  potired  fome  ammonia  upon 
lOO  parts  of  this  fuboxide  in  a  well-clofed  phial.  The  liquor 
became  blue ;  and  I  expefted  to  find  that  part  of  the  ore  had 
been  reduced,  as  with  phofphoric  acid  ;  but  the  refiduum  was 
entirely  loUiblo  in  muriatic  acid,  with  the  ufual  phcenomerra. 
A  fpirituous  tincture  of  galls,  poured  into  muriate  of  fub- 
oxide of  copper,  afforded  no  precipitate,  owins;,  I  fuppofe^ 
to  the  excels  of  acid ;  but  fulphurated  hydrogen  gas  threw 
down  a  black,  and  prufliate  of  ammonia  a  lighiilh  brown, 
precipitate. 

I  endeavoured  to  obtain  muriate  of  fuboxide  of  copper  by 
evaporation,  and  by  dilVillatlon  in  a  retort ;  but,  as  I  could 
perceive  the  liquor  conftantlv  afTume  a  blueilh  tinge,  I  could 
not  reckon  upon  the  purity  of  the  fait,  fufficiently  to  fubmit 
it  to  analylis. 

Such  were  the  principal  experiments,  which  the  fleeting- 
and  precarious  exiftence  of  the  fait  allowed  me  to  make  upon 
it.  But,  from  fome  properties  which  1  had  remarked,  1  could 
perceive  that  this  ore  was  a  natural  oxide  of  copper,  nearly  in 
the  fame  ftaie  as  that  artificial  oxide  which  Mr.  Proult  had 
found  in  the  white  muriate  of  copper,  obtained  bv  pouring 
a  recent  folution  of  nuiriate  of  tin  into  a  folution  of  muriate 
of  copper. 

If,  lunvever,  by  the  very  nature  of  the  fubftance,  (whieh, 
as  I  iaw  it  ever  changing,  I  thought  it  would  be  lofs  of  time 
to  exiimine  further,)  I  have  been  turned  afide  from  more  cer- 
tain rerult>,.  I  have  been  more  fuccefsful  in  imitating  by  art 
the  ftate  of  this  natural  produ6l. 

By  cxpofing  oxide,  hydrate,  or  carbonate  of  copper,  with- 
out addition,  to  a  violent  heat,  in  an  open  crucible,  I  fre- 
quently obtained  the  fuboxide,  which  then  prefented  all  the 
properties  already  recognized  in  the  above  fpecies  of  copper 
ore.  Inoneinltauce,  I  io  far  fuccecded,^.that,  upon  the  very  firft 
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infpeclion,  the  well-experienced  ey€  of  the  Count  de  Bour- 
non  recognized  a  lump  of  it  to  be  a  inafs  of  fenii-fufed,  ar- 
tificial, red  copper  ore. 

But  I  have  found  a  method  of  producing  at  pleafure,  in 
the  humid  wav.,  all  the  new  falts^  atid  the  o.\ide  above  de- 
fcribed.  As  I  liad  found  about  11,5  per  cent,  of  oxvgen  to 
■be  the  quantity  contained  in  the  ore,  I  took  that  quantity  of 
black  oxide  of  copper  which  correfponded  to  .  1,5  of  oxygen; 
{57,5  of  black  oxide  was  the  proportion  thus  indicated;)  on 
the  other  hand,  I  took  50  parts  of  metallic  copper,  which 
had  been  precipitated  by  iron  from  muriate  of  copper,  and 
which  was  in  a  (tate  of  tenuity  not  inferior  to  tlie  fincft  pow- 
■der.  Thefe  were  well  mixed,  by  trituration  in  a  mortar,  and 
put,  with  muriatic  acid,  into  a  well  (topped  phial.  A  vio- 
lent difengagement  of  caloric  took  place;  the  liquor  became 
of  the  fame  colour  as  with  the  ore,  and  contained  a  fait  in 
every  refpecl  fimilar  to  that  afforded  by  the  ore;  while  a  por- 
tion of  metallic  copper  remained,  with  all  its  luiire,  at  the 
bottom  of  the  phial.  The  folution  was  decanted,  and  the 
refiduum  of  metallic  copper  weighed  7,5.  Confequently, 
jfX,^  had  been  dilfolved,  which,  with  57.5  of  black  oxide, 
complete  the  hundred  parts. 

No.expetiment  could  prove,  in  a  manner  more  fatisfaclorv, 
the  quantity  of  oxygen  contained  in  100  parts  of  this  fub- 
oxide;  nor  could  any  afford  refults  more  important,  or  more 
conclufive.  The  paffage  of  a  portion  of  oxygen  from  one  part 
-of  the  metal  to  another,  to  favour  its  foUition,  as  already 
Itatcd,  is  proved  beyond  the  poffibility  of  doubt;  and  is 
-doubly  intcrcfting,  as  it  is  the  inverfe  of  what  happens  to 
the  ore  when  treated  by  phofphoric  acid. 

In  the  experiments  of  Mr.  Proult,  he  has  eftiraated  the  quan- 
tity of  oxygen,  contained  in  10c  parts  of  this  oxide,  to  be  17. 
This  proportion  was  calculated  upon  the  deficit  of  a  finole 
analytic  experiment,  made  upon  the  fait  of  muriate  of  fub- 
■oxide  of  copper,  after  having  determined  the  quantity  of  acid, 
of  water,  and  of  metallic  copper.  But,  firlr,  the  Jalt  cannot 
tvafily  be  obtained  (as  I  have  before  obferved)  in  a  (tate  I'ufii- 
ciently  certain  to  be  relied  on,  in  an  experiment  of  this  na- 
ture; and,  in  the  next  place,  it  is  probable,  as  happens  in 
almoft  ewry  anaJyfis,  that  the  deficit  was  greater  than  the 
real  quantity  of  oxygen.  For,  the  agreement  between  the 
analytic  and  fynthetic  experiments  I  have  juft  fiaied,  feems 
to  confirm  11,5  to  be  more  exaclly  the  proportion. 

When,  in  the  dry  way,  the  above  proportions  of  metallic 
copper  and  of  black  oxide  of  copper,  or,  when  metallic  cop- 
per with  a  correfponding  proportion  of  hydrate  or  of  carbon- 
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ate  of  copper,  were  intimately  mixed,  and  heated  at  a  low 
red  licat,  the  oxygen  feemed  to  be  equally  diftributcd  through 
all  thenialsj  ana  every  particle  feemed  perfedlly  homoge- 
neous. 

In  the  ore  here  fpokeh  of,  it  is  by  no  means  rare  to  find 
large  pieces  of  real  native  coppel";  and,  whether  v;e  confider 
it  miiieralogically  or  chemically,  it  certainly  is  an  interefling 
fubRance,  But,  how  much  more  will  it  be  efteemed,  if  it  is 
regarded  with  a  view  to  public  utility  I 

The  Baron  de  Born  has  mentioned  a  gray  cupreous  pyrites, 
wliich,  he  f^iys,  contains  90  percent,  (.f  copper.  I  have  ana- 
lyfed  a  fimilar  one  from  Cornwall,  (grav  vitreous  copper  ore, 
p.  212,)  which  I  found  to  contain  S6  of  the  fame  metal.  But 
if  we  refleft,  not  fo  much  on  the  quantity  as  upon  the  ex- 
treme purity  of  this  copper,  and  the  wonderful  faciliiv  with 
which  this  ufeful  metal  may  be  extracted,  it  will  be  found 
much  fuperior  to  every  copper  ore  hitherto  difcovered.  It 
would  be  well  worth  the  attention  of  miners,  to  keep  a  con- 
Itant  look-out  for  this  fubftance,  which,  I  am  informed,  is 
not  rare  in  Cornwall.  It  contains  no  iron,  and  no  fulphur; 
the  ablence  of  which  latter  is  a  peculiar  advantage.  It  is  a 
fa6l  not  generally  known,  I  believe,  that  there  is  hardly  fuch 
a  thing  in  commerce,  as  copper  which  does  not  contain  a 
little  fulphur  ;  at  leait,  I  have  rarely  met  with  any  fuch  ;  and 
it  requires  but  a  very  minute  portion  of  fulphur  to  increafe 
the  fafibility  of  copper.  The  advantage  of  obtaining  copper 
free  from  fulphur,  is  too  obvious  to  require  to  be  pointed  out^ 
and  that  advantage  does  this  ore  poflefs. 

To  work  it  fcparately,  if  ever  it  Ihould  be  found  in  fufficient 
quantity,  would  well  repay  the  labour  it  would  eoft  ^  and  a 
very  fmall  mixture  of  any  difoxidating  fubllance  would,  in  a 
{hort  time,  reduce  immenfe  quantities. 

From  the  foregoins;  experiments  we  may  perceive  into  how 
many  errors  we  may  be  drawn,  if,  in  arouing  from  the  refults 
which  we  obtain,  we  pronounce  too  haltily  upon  the  ftate  in 
which  a  fubftance  exifts,  in  the  fubjeft  of  any  analylis.  After 
what  has  been  fliown,  with  regard  to  the  action  of  muriatic 
acid  upon  a  mixture  of  metallic  copper  and  black  oxide  of 
copper,  both  reduced  to  powder,  and  of  the  aftion  of  phof- 
phoric  acid  upon  the  ore  itfelf,  it  may  be  (till  a  doubt  whe- 
ther this  ore  is  really  a  fuboxide,  or  a  mixture  of  metallic 
copper  and  oxide  of  copper,  at  20  per  cent,  of  oxygen.  But, 
as  fimilar  proportions  of  both,  after  having  been  made  red- 
hot,  prefented  all  the  properties  and  appearances  of  the  ore 
much  more  ftronaiy  than  when  fimptv  mixed,  it  is  fair  to 
conclude  tliat  it  is  a  real  fuboxide.     Had  not  muriatic  acid 
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been  ufed,  the  natural  conclufion  would  have  been,  that  the 
ore  was  a  mixture,  or  at  nioft  a  combination,  ot  thele  two 
fubftances;  for  fuch  did  it  appear  to  be  by  the  teftlmony  of 
the  other  acids.  The  truth  is,  we  are  but  little  acquainted 
with  the  exad:  fiate  in  which  fubi'tances  exift  in  many  na- 
tural combinations.  However,  in  the  mineral  kiugdom,  fu^:h 
fallacious  conckifions  are  lefs  frequently  to  be  dreaded  than 
in  the  vegetable  and  animal  kintrdoms.  But,  in  every  re- 
fcarch,  it  is  important  to  leave  as  liltle  room  for  them  as  pof- 
fible  ;  and  he  who  would  indicate  a  fure  and  conltant  method 
of  afcertaining  wliether,  in  manv  cafts,  what  we  deem  a  com- 
ponent part,  is  not,  in  fad:,  a  product  of  the  operation,  would 
render  to  fcieuce  a  lervice,  the  real  value  of  which  is,  per- 
haps, not  now  entirelv  forefeen. 


LI II.   Co7}imun'icat'ions   on   the   Suhjecl   of  ]\'a-vtgation,  from 
John  Cooke,  Efq\  M.R.I. A. 

I       SIR,  Dublin,   April  25.   1S02, 

REQUEST  permiffion  to  communicate  to  the  public, 
through  vour  Magazine,  the  incioled  attempts  to  advance 
the  art  of  navigation;  thev  confilt  of  methods  of  meafuring 
diliance  at  fea,  and  of  difcovcring  currents,  with  the  plan  of  a 
new  fea  chart.  My  objeiSl  in  publifliing  them  is  to  offer  them 
to  the  confidcration  of  others  who  are  more  capable  of  de- 
tecting their  imperfections  and  of  fug^efting  remedies  than 
niyfelf,  for  which  I  fhall  be  thankful  ;  but,  as  I  intend  to 
make  experiments,  and  to  follow  up  thefc  inventions,  I  do 
not  wifli  to  have  it  underilood  that  I  relinquifii  my  exclufive 
fight  to  them  by  this  ftep,  or  that  any  perlbn  may  make  ufe 
of  them  without  my  confent.     I  am.  Sir, 

Your  mod  obedient  fervant. 
To  Mr.  Tilloch.  John  Cooke. 

THE  diftance  through  which  a  fliip  fails  is  the  product  of 
the  time  and  velocity  of  its  prcgreis  :  the  time  is  eafilv  af- 
certalned  by  well-known  methods,  and  the  log-line  exhibits 
the  degree  of  motion  during  the  experiment  with  tolerable 
certainly  :  but,  fmce  the  motion  is  perpetually  var\'ing,  this 
method  would  require  an  uninterrupted  lucreHion  of  expcri- 
menls  to  atiord  an  accurate  meafure ;  therefore  it  is  a  defiile- 
ratuni  in  navitjation  to  obtain  fome  eafy  method  of  regidcr- 
ino;  the  fcveral  chansies  of  velocity  which  take  place  in  fail- 
iuy-,  with  the  intervals  of  time  between  each;  which  objev^s, 
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with  a  pra<rtical  contrivance  for  linding  the  diflance  at  any 
time  by  thelc  data,  are  aimed  at  in  the  following  fcheme. 

Let  a  final!  globe  of  metal  be  attiiclied  to  the  eod  of  a  line 
which  is  to  be  palled  over  pulleys  fixed  in  the  ftern-po(t  of  a 
fhip,  in  fuch  a  manner  that  this  globe  may  be  drawn  throu<rh 
the  water  after  the  fhip  at  fo  low  a  level  as  not  to  be  afl"e6ted 
by  the  fhip's  wake  or  the  motion  of  the  rudder,  and  fo  that 
the  other  end  of  the  line  may  be  conducted  into  the  vefTel, 
W'hcre  it  is  to  be  joined  to  the  end  of  a  ftroncj  fpiral  fprinc^  of 
fuflicient  fize  and  elafticity  to  e.xprefs,  bv  dillinCt  expanfions 
and  contractions,  every  variation  of  refiitance  which  may 
aftc6l  the  immerfcd  globe.  If  a  (hip,  furniflied  with  fuch  an 
inftriuncnt,  move  at  fea  with  an  afcertained  degree  of  \  elo- 
city,  and  if  the  expanfion  of  the  fpring,  at  the  fame  time,  be 
marked  on  a  ftale  annexed,  this  degree  of  expanfion  will  be 
peculiar  to  that  degree  of  velocity ;  and  if  the  fcaie  1)0  filled 
V  iih  all  the  uleful  graduations  taken  from  acl'.ial  experiment, 
the  (hip's  rate  of  motion  may  be  known  thereby  at  any  time, 
whatever  the  law  of  hydrodvnamic  refiftance  may  be. 

Then  fuppofe  a  cup,  with  a  fmall  perforation  in  the  bot- 
tom, containing  that  fort  of  metallic  fand  which  is  ufed  for 
hour-glaifes,  to  be  joined  to  the  extremity  of  the  fpring,  the 
ftream  of  fand  which  iflues  from  it  will  have  a  common  mo- 
tion with  the  fpring,  fo  that  the  point  of  the  fcale  on  which 
this  (^ream  falls  will  mark  the  rate  of  progrefs,  and  (fince 
fand*  flows  equably)  the  quantity  which  falls  upon  that  point 
will  mark  the  time,  the  produA  of  which  quantities  is  the 
diftance  palled  over  during  that  time.  Therefore,  if  there  be 
a  receiving  veflel  for  the  fand,  divided  tranfverfelv  into  feveral 
compartments,  fo  that  the  partitions  between  them  may  be 
at  the  fame  diftances  afunder  as  the  graduations  of  the  fcale, 
the  fum  of  the  products  arifing  from  the  multiplication  of  the 
quantities  of  fand  received  in  all  of  them,  bv  the  velocities  de- 
noted by  the  compartments  which  hold  them  rerpeftively, 
will  be  the  diflance  failed  at  any  time. 

However,  though  this  method  furniflies  quantities  from 
which  the  diftance  may  be  computed,  confiderable  delay 
mull  arife  from  the  meafuremcnt  of  each  feparate  portion  of 
fand,  and  the  multiplication  of  each  of  thele  by  its  refpedive 
degree  in  the  fcale ;  which  difficulty  may  be  removed  in  the 
following  manner  : 

It  is  evident,  from  the  nature  of  the  fcale,  that  the  orifices 
of  the  compartments  of  the  receiver  mult  be  unequal ;  but  if 

'■  It  hss  been  proved,  by  experimenr,  that  the  difcharge  rf  land  in  t!iis 
cafe  will  be  the  ianne  in  equal  times,  whctiier  the  fupjiincmiibent  weight 
be  great  or  faiall, — contrary  to  the  eftabliilieJ  laws  Oi   flu: Js. 
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they  be  made  to  diverge  as  they  defcend,  fo  that  they  may  be 
equal  at  the  bottom,  tbe  unequal  fcale  will  be  changed  into 
a  fcale  of  equal  parts,  the  fand  received  into  it  will  be  fo  dif- 
tributed  thereby,  when  lodged  at  the  bottom,  that  the  diftance 
of  each  portion  of  it  from  the  end  of  the  receiver  will  be  as 
the  (hip's  velocity  when  it  fell ;  and,  confequently,  the  funi  of 
the  producls  arillng  from  the  multiplication  of  the  quantity 
in  each  compartment,  by  its  diftance  from  the  end  of  the  re- 
ceiver, will  be  as  the  diftance  failed.  But  the  fum  of  thefe 
produtis  is  equal  to  the  fingle  product  of  the  diftance  of  the 
common  centre  of  gravity  of  the  fallen  fand  from  the  ex- 
tremitv  of  the  receiver,  by  the  weight  of  all  che  fallen  fand  j 
and,  if  the  receiver  be  furnifhed  with  a  falling  handle,  this 
centre  of  gravity  may  be  found  at  any  time  by  linding  tenta- 
tively thar point  of  the  handle  by  which  it  may  be  fufpended, 
fo  that  the  receiver  containing  the  difcharged  fand  may  not 
incline  to  either  fide :  and  if  this  experiment  be  made  with 
the  hook  of  an  ounfel  containing  a  fcale  graduated  for  the 
purpofe,  the  weight  or  quantity  of  fand  difcharged  may  be 
known;  alfo,  if  the  falling  handle  be  graduated  into  equal 
parts,  correfponding  wiih  the  divifions  of  the  compartments 
at  the  bottom  of  the  receiver,  and  marked  with  numbers  re- 
prefenting  the  rate  of  failing  which  thefe  divifions  denote, 
the  number  on  this  handle  at  the  centre  of  gravity,  multiplied 
bv  the  number  on  the  fcale  of  the  ounfel,  will  ihow  the  di- 
ftance failed  at  any  time. 

In  order  to  adapt  this  inftrument  to  the  feaman's  ufe,  it  is 
necefl'ary  to  confider  the  irregularities  of  motion  occafioued 
bv  the  waves,  and  to  provide  againft  their  eflecls.  Thefe  are 
of  three  forts.  Firft  rolling,  or  a  motion  about  the  longitu- 
dinal axis  of  the  ftiip,  which  does  not  feem  capable  of  dif- 
turbing  the  operation  of  the  inftrument.  Secondly,  he-tuaj^ 
wh^ich  takes  place  when  a  ftiip  moves  in  any  direction  except 
that  of  her  keel :  in  this  cafe,  the  ftring,  being  drawn  tranf- 
verfely,  will  not  have  its  full  eftecl  on  the  pulley  at  the  bot- 
tom of  the  ftern-poft,  but  will  a6t  as  an  oblique  force,  and 
confequently  the  diftance  will  be  reprefented  too  little  ;  to 
remedy  which,  the  lower  pulley  muft  be  formed  fo  as  to  have 
amotion  like  that  of  a  caltor  on  the  foot  of  a  table,  whereby 
it  may  be  turned  by  the  line  into  its  own  direiStion,  and  then 
the  action  of  the  ball  will  produce  the  required  efiet^t.  Thirdly, 
pkchi?ig,  or  a  vibrating  motion  about  the  tranfvcrfe  axis, 
which,  if  the  ftring  to  which  the  ball  is  faftened  be  ftiort,  in 
an  high  lea,  would  give  a  fcrpentine  motion  to  the  ball,  that 
would  repreieat  the  diftance  gi cater  than  it  fliouldbe;   to 
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prevent  which,  the  firing  is  to  be  of  fuch  a  length  as  to  ren- 
der the  angle  lhro\igh  which  it  vibrates  very  minute,  whereby 
its  tendcney  to  defle^l  tlie  ball  from  a  rectilinear  path  will  be 
diminillied  ;  and  if  (as  Mr.  Boyle  and  otlicrs  afll-rt)  the 
greatcft  heigfit  of  a  natural  wave  be  no  more  than  fix  feet,  it 
will  not  require  a  very  long  radius  to  render  the  angle  fub- 
tended  by  a  fine  of  fix  feet  fo  fniall,  that  the  divarication 
occafioned  by  it  may  become  inconfiderable. 

This  may  be  (ubjefted  to  experiment  in  an  eafv  mariner: 
let  a  boat,  with  the  inftrument  annexed,  be  drawn  on  a  canal 
through  fuch  a  ferpentinc  line  in  an  horizontal  plane  as  it 
would  delcribe  in  a  vertical  plane  in  palling  over  waves,  and 
the  eiietton  the  ball  will  be  the  fame  in  both  cafes ;  by  which 
means  it  will  be  poffible  to  find  the  error  occafioned  by  pitch- 
ing, and  the  length  of  firing  necefl'ary  to  reduce  it. 

It  may  occur  as  an  objection,  that  the  innnerfed  ball  can- 
not be  kept  at  the  fame  depth  at  all  times,  and  that  it  may 
receive  different  degrees  of  refinance  from  the  fame  velocity 
at  different  depths,  which  inult  occafion  error  :  but  the  expe- 
riment* of  C.  Coulomb,  publifhed  in  the  Phvfical  Memoirs 
of  the  French  National  Inltitute  during  the  third  quarter  of 
the  year  8,  tome  iii.  p.  s88,  prove  the  reverfe;  his  words 
are — "  L'on  peut  conclure  de  cette  experience  que  lorfqu'nn 
corps  fubmerge  fe  meut  dans  un  flnide,  la  prei!ion  ou  la  hau- 
teur du  fluide  au  deflus  du  corps  n'augmente  pas  fenfiblement 
fa  refiftance." 

But  the  greateft  difficuhv  attenfling  this  fcheme  is  lo  form 
the  fcale  of  the  fpring  that  is  to  afcertain  the  fcveral  dcerrees 
of  preflTure  which  a  jjlobe  of  certain  dimenfions  meets  from 
the  feveral  requifite  degrees  of  velocity.  For  this  purpofe, 
let  a  man  be  furni(hed  with  a  flender  chain  one  yard  in 
length,  fo  faftened  between  his  (hoes  as  to  limit  the  length 
of  his  fleps ;  let  him  keep  his  eye  fixed  on  the  vibrations  of 
a  pendulum,  and,  by  {tcpping  to  the  full  length  of  his  chain 
in  time  with  the  ofcillations,  his  motion  will  be  equable,  and 
the  rate  of  it  will  be  exat^lv  known.  If  a  man  fo  prepared 
fliould  draw  a  boat  along  a  (lagnant  canal,  the  rate  of  the 
boat's  motion  will  be  equable  alfo,  and  afcertained ;  and  this 
rate  may  be  varied  to  any  required  rate  witliin  certain  limits 
by  altering  the  length  of  the  pendulum  :  then  if  the  inllru- 
ment  be  attached  to  the  boat,  the  expanfion  of  the  iprino;  at 
each  degree  of  celerity  with  which  the  man  proceeds  may  be 
marked  on  the  fcale  :  for  the  hicher  degrees  of  velocity  the 
man's  motion  muft  be  increafed  by  fome  mechanic  power, 
as  the  axle  in  the  wiicel.  whereby  additional  force  may  be  con- 
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N'erted  into  velocity,  and  the  degree  of  velocity  afcertalned  by 
the  power  of  the  machine.  This  experiment  Ihould  be  made 
in  a  wet  dock  filled  with  fea  water. 

It  fliould  alio  be  ohierved  that  thefe  experiments  will  afford 
a  fcale  which  will  aafwer  only  for  trails  of  the  fame  dinieniion 
as  that  with  which  the  original  experiment  was  made,  and 
therefore  the  mould  of  the  original  ball  fliould  be  preierved  ; 
but  this  is  not  the  caff  of  tfie  fpring,  for  the  fcale  of  any 
fpring  may  be  eafily  found  when  the  fcale  of  one  is  graduated 
in  this  nianner : 

Let  the  extremities  of  the  new  fpring  and  of  the  original 
fpring  be  joined,  fo  that  they  may  a<S  againft  each  other ; 
then  pull  them  afunder  until  the  index  of  the  original  fpring 
fliaii  touch  fomc  graduation,  and  then  the  fcale  of  the  new 
fpring  may  be  marked  where  its  index  then  ftands,  with  the 
degree  of  velocity  at  which  the  index  of  the  original  fpring 
ftands;  and  in  this  tnanncr  all  the  neceffary  graduations  may- 
be transferred  from  one  fcale  to  another,  though  the  fprings 
fbould  be  of  very  different  powers ;  becaufe,  fince  the  ball  is 
to  be  the  fame,  the  force  exerted  by  each  degree  of  velocity 
remains  vmakered. 

However,  in  a  very  high  fea  this  method  may  be  attended 
with  fome  inconvenience  :  the  firing  may  be  frequently 
broken,  and  a  certain  degree  of  error  will  attend  a  very  ftrong 
pitching  motion;  in  which  cafe  the  following  method  may- 
be ufed  to  afcertain  diftance  by  means  of  thefe  waves^  which 
interrupt  the  operation  of  the  inllrument : 

Let  any  fmall  floating  fubllance  be  thrown  out  a-head  of 
a  fhip  at  fea,  and  let  the  number  of  times  be  noticed  when 
it  is  feen  diftinotly  on  the  top  of  a  wave  ;  alfo  let  the  interval 
of  time  between  the  firfl  and  laft  of  thefe  elevations  be  ob- 
ferved  by  a  ftop-watch ;  which  time  being  divided  by  the 
number  of  elevations  will  be  the  time  in  which  a  wave  pafles 
through  its  own  breadth,  (becaufe  the  floating  body  is  not 
protruded  by  the  action  of  the  waves.)  But  a  wave  paffes 
ihrouoh  its  breadth  in  the  fame  time  in  which  a  pendulum 
whoftT  length  is  equal  to  that  breadth  performs  one  vibra- 
tion ^  :  and  tables  are  or  may  be  conltructed  to  fliow  by  the 
time  of  vibration  the  lentrth  of  the  pendulum  ;  which  tables 
will  of  courfe  (how,  by  the  time  of  undulation,  the  fpace 
through  which  any  wave  moves  in  that  time,  and  alio  the 
breadth  of  the  wavef.  Therefore,  if  a  fhip  fifding  right  be- 
fore the  wind  were  to  accompany  the  fame  wave  through  the 

*  Qusre,  what  effeft  lias  a  current  in  difturhing  th'S  iaw  of  the  waves  ? 
t  Or  the  breadth  and  velocity  of  the   waves  may  be  found  by  an  expe- 
riment with  the  log-iine. 

fea^ 


31^  On  the  Suhjecl  ofKai'igatkn. 

lea,  lior  rate  of  Cailing  would  be  known  bv  the  time  of  the 
tvave's  undulation  :  but,  lince  the  fliip  receives  the  impulfc  of 
the  wind  more  powerfully  than  the  wave,  it  moves  falter  and 
makes  more  way  than  a  wave  bv  the  breadth  of  all  the  waves 
which  it  pafl'es  through;  and  tinte  a  (hip  pitches  on  pafling 
over  each  wave,  and  iTnce  the  number  of  pitches  may  be  re- 
giftered,  without  trouble,  by  an  ofcil'ating  inl^trument,  (like 
the  watch  which  (hows  the  number  of  licps  which  the  wearer 
makes,)  the  number  of  waves  whofe  breadth  is  to  be  added 
to  the  progrefs  deduced  from  the  tabular  rate  i;  known ; 
whereby  the  diftance  made  bv  a  (hip  failing  before  the  luhid 
may  be  found,  provided  the  time  of  undulation  be  afcertained 
whenever  there  is  reafon  to  fufpecl  a  change  in  the  motion 
of  the  furface  of  the  fi-a.  But  when  a  Hiip  fails  upon  a  lumdy 
the  diftance  deduced  from  thcfe  data  requires  correction. 
Suppofe  two  fliips  placed  on  the  fame  wave,  and  that  one 
runs  directly  betore  the  wind  and  keeps  time  with  this  wave, 
and  that  the  other  fails  in  a  courfc  which  forms  an  angle 
with  the  direftion  of  the  wind,  retaining,  however,  her  place 
on  the  fame  wave :  it  is  evideiit  that  then  the  fpace  defcribed 
by  the  former  will  be  to  the  fpace  defcribed  by  the  latter,  as 
the  cofine  of  tiiis  allele  to  radius:  alfo,  if  thefe  fliips,  pur- 
luing  thefe  courfes,  pafs  over  the  fame  waves,  or  the  fame 
auuiiber  of  fimiiar  waves,  the  direct  path  of  the  former  in 
pafling  thefe  waves  is  to  the  oblique  path  of  the  latter  as  the 
cofine  of  the  fame  ano-le  to  radius  alfo :  therefore,  in  failing 
vpon  a  wind,  the  refult  which  this  method  of  calculation 
gives,  is  to  the  true  diftance  as  the  cofine  of  the  angle  which 
the  rhomb  forms  with  the  direction  of  the  wind  is  to  radius, 
and  may  be  corrected  according! v  :  or,  if  this  angle  be  af- 
fumed  as  a  courfe,  and  the  relult  obtained  bv  this  method 
be  taken  as  difference  of  latitude,  the  correcled  diftance  will 
f>e  found  in  the  diftance  column  of  the  common  nautical 
tables. 

But  both  thefe  methods  muft  prove  erroneous  where  the 
•fliip  is  borne  away  bv  a  current;  and  the  common  method 
of  clHmating  the  effect  of  a  current  by  the  apparent  motions 
of  a  funken  body  is  fallacious ;  becaufe  the  boat  niav  be  in 
quiefcent  water,  and  the  current  may  exift  only  below  :  or 
the  upper  and  lower  ilrata  of  water  may  be  parts  of  the  fame 
current  flowing  in  the  fame  direction  with  difl'ercnt  degrees 
of  velocity  :  therefore  any  theory  which  points  to  a  true  mea- 
fure  of  currents  fiiould  be  announced,  though  it  may  require 
long  experience  to  perfect  it. 

Let  two  Ibips  lie-io  at  a  confiderable  diftance  afunder  (fup- 
pofe  twelve  miles):  if  a  guu  be  lircd  from  each  from  a  litua- 
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tmn  which  mav  be  four  vards  above  the  water,  it  may  be 
feen  from  the  other  at  an  elevation  of  fifteen  yards  above  the 
water;  and  confequenilv,  the  interval  of  time  between  the 
obfervation  of  the  flaih  and  report  of  a  gun  from  either  veifel 
may  be  obferved  at  the  other  at  this  diftance,  which  time, 
according  to  the  laws  of  found,  will  be  about  ^^\~  feconds  : 
and,  if  there  be  no  current,  each  w-ill  obferve  the  fame  in- 
terval of  tiaie  between  the  iialh  and  the  report  of  the  Ihot 
from  the  other;  but  if  they  float  on  a  current  wlilch  runs  at 
the  rate  of  {t\tn  knots  an  hour,  for  inftance,  one  veffel  ad- 
vances 570  feet  towards  the  point  whence  the  found  itVued 
during  the  paHiise  of  the  found,  and  will  confequently  hear 
it  half  a  fecond  fooner  than  if  Ihe  remained  at  reft ;  whilft 
the  other,  by  receding  from  the  former  veflel,  lengthens  the 
fpace  through  which  the  found  is  to  pafs  by  570  ftct,  and 
therefore  will  hear  it  half  a  fecond  later:  therefore  there  will 
be  an  entire  fecond  of  time  difference  between  the  oblerva- 
tions  of  the  two  fliips ;  and  in  fuch  cafe  it  mav  be  inferred 
that  the  flnp  which  obferved  the  fhorler  interval  floats  on 
a  current  which  runs  to-zffards  the  other  fliip,  and  vies 
verja:  fo  that  two  {hips,  making  this  experiment  in  feveral 
points,  will  dcted;  the  cxiftence  of  a  current,  and  the  true 
direction  of  it;  and,  if  it  be  not  too  much  to  expect  from 
the  accuracv  of  future  obferver?,  that  the  fubdivHions  of  a 
fecond  fnould  be  diltinguiflied,  the  rate  of  the  current  may 
alfo  be  found  from  the  diftance  between  the  fliips  and  the 
time  of  tlie  found's  pailafje  from  one  to  the  other,  provided 
this  portion  of  time  can  be  meafured  with  fuffioicnt  accuracy. 
[  I'o  be  continued. 3 
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T  has  long  been  a  queftion  whether  the  fenfation  we  expe- 
rience, called  hidt,  arifes  from  a  fubftance  of  a  dillincl  nature 
per  yi,  or  whether  it  is  generated  from  an  intenfe  vibratory 
motion  of  the  infenlible  particles  of  bodies.  In  reafoning 
on  this  fubjecl,  our  arguments  can  onlv  be  founded  on  the, 
efifecls  iliat  are  produced  by  this  unknown  caufe  ;  for  it  feems 
more  than  prob^tble  that  the  degree  of  accuracy  of  experiment 
neceflary  to  reaJer  our  conclutious  certain  with  regard  to  its 
iniriniic  nature,  is  incompatible  with  the  j)rcfent  means  of 
our  knowledge.  The  following  obfervaticms  are  intended 
therefore,  bv  direfting  the  attention  to  a  confideration  of 
fome  of  the  chief  phaenomcaa  of  heat,  to  flio.v  that  we  can 
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feck  for  an  explanation  of  them  in  no  way  fo  fati3fa(9:onIy  as 
by  iiippofiMg  them  to  originate  from  the  univerfai  prefcnce  of 
a  very  fublile  fluid  calk-d  by  the  French  wTiic-rs  calorique, 
which  penetrates,  without  exception,  all  bodies,  and  is 
equally  didufcd  through  all  fpace. 

That  heat  is  only  a  property  of  common  matter,  a  fpecific 
motion  of  the  particles  of  bodies,  is  an  hvpoihtrfis  perfeftly 
inadequate  to  the  folution  of  the  phoenoniena  alluded  to. 
Lord  Bacon  is  the  firll  modern  philofoj)her  who  attempted 
to  elucidate  at  lentrth  any  thcorv  on  this  fubjetil ;  and  we  fjnd 
him,  in  a  treatife  written  cxpref^ly  for  this  purpofc,  and  en- 
titled De  Forma  Calidi,  deducing,  from  an  enumeration  of 
ihe  feveral  phasnomena  and  efFeels  of  heat,  its  general  pro- 
perties, and  hence  defining  it  to  be  an  expanjh'e  undulatory 
Ttiotion  in  the  vihmte  ^articles  of  the  hociy,  by  ivhich  they  tend 
iv'ith  fome  rapidity  totuards  the  circumference  ^  a7id  at  the  fame 
time  incline  a  little  upwards. 

This  fyitem,  which  evidently  confiders  heat  not  as  an  ori- 
ginal inherent  property  of  any  particular  fort  of  bodv,  but  as 
mechanicallv  producible  in  it,  was  adopted  bv  moil  of  the 
mechanical  j/nilofophers  of  that  age,  by  Boyle,  Newton,  and 
Defcartes  ;  and  has  been  fuppofed  to  have  received  no  incon- 
fiderable  ihare  of  weight  from  the  later  experiments  of  Count 
Rumford  and  ProfelTor  Pi6let.  Before,  however,  we  acknow- 
ledge the  truth  of  this  hypothefis,  it  is  neceflkry  we  ftiould 
fir(t  afcertain  if  it  is  capable,  in  its  application,  of  accounting 
for  the  various  phajnomena  of  nature ;  for,  unlefs  thefe  are 
found  to  admit  by  it  of  a  fimple  and  obvious  interpretation, 
we  are  juftified  in  concluding  that  it  is  unequal  to  the  pro- 
vince affigiicd  it.  That  the  theory  under  confideration  will 
not  ftand  the  tefl  that  is  here  fubmitted  as  the  criterion  of  its 
truth,  cannot  be  well  doubled  after  an  attention  to  the  fol- 
lowing facls: — If  a  thermometer  be  placed  under  the  receiver 
of  an  air  pump,  and  the  air  be  fuddenly  exhauftcd  from  it, 
the  thermometer  will  fink  feveral  degrees,  and  very  quickly 
after  will  rife  again  to  its  ufual  height.  Now  if  heat  confifts 
in  vibrations,  according  t(j  the  tenets  of  this  hypothefis,  it 
may  be  alTced,  How  comes  it  to  pafs  that  (he  fmall  quantity 
of  matter  that  remains  within  the  receiver  is  firit  infufficient, 
and  afterwards  fufficient,  to  maintain  the  temperature  oriiii- 
nallv  indicated  by  the  thermometer  ?  This  is  a  fact  which  no 
rtafoning  can  latistactorily  account  for  finiplv  on  mechanical 
principles,  and  can  only  be  reconciled  on  the  iuppofition  that 
there  is  fuch  a  fluid  as  caloric  pofl'effed  of  a  nature  peculiar 
to  itfelf. 

The  uuiverfa!  power  of  expanfion  that  heat  poflefles  (for 
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we  are  entillcd  to  pre  fume  that,  where  a  contrary  effoft  is 
witneficd,  it  proceeds  from  the  expulfion  of  fume  fluid  or 
matter  foreio-n  to  the  fnbdance  on  which  it  aSs,)  is  another 
fa<ft  wholly  inconfiRent  with  the  theory  in  review.  Thus, 
when  we  perceive  that  heat,  applied  to  anv  fubftance,  inva- 
ria'DJy  occafions  its  dilatation,  we  are  jultilied  in  concluding 
that  it  is  enabled  to  produce  this  effect  onlv  by  virtue  of  its 
own  proper  cxtenfion;  and  if  we  allow  that  it  is  capable  of 
extenfion,  we  cannot  refufe  our  affent  to  its  being  a  bodily 
fubdance.  If  we  fuppofe  this  effect  to  be  produced  in  any 
other  wav,  as  by  the  impreffion  of  any  mechanical  motiori 
on  the  parts  of  the  fubftance,  it  is  difficult  to  conceive  how 
this  could  produce  a  lading  expanfion  of  the  particles;  it 
would  excite,  indeed,  an  undulatory  or  vibratory  effect,  occa- 
lioninir  a  changfe  in  the  fituation  of  the  particles  for  the  time, 
but  there  would  liill  be  a  tendency  in  them  to  return  again 
to  their  former  lituation,  and  an  oi'cillatory  effe6lonly  would 
be  produced,  perfeftly  dillin6l  from  extenfion.  It  is,  how- 
ever, impoOible  to  reconcile  this  faft  with  the  fuppofitioa 
that  heat  is  a  quality,  or  an  adventitious  and  acceifbry  pro- 
perty refulting  from  the  inteftine  motion  of  the  particles  of 
bodies,  and  not  a  fubliance  of  itfelf.  "  Whenever,"  fays 
Mr.  Locke,  "  we  perceive  a  number  of  qualities  always  ex- 
ifting  together,  we  are  warranted  in  the  conclufion  that  there 
is  fome  fubdance  which  produces  thofe  qualities."  If  heat 
depended  on  motion,  it  is  natural  to  expeit  that  it  would  di- 
fplay  a  greater  facility  in  its  pafflige  through  claftic  bodies  than 
thofe  that  were  more  dcafe  ;  yet  we  find  that  no  rule  of  this 
fort  obtains,  bat  that  it  palTes  through  the  former  equally 
flow  with  the  latter.  Again,  if  heat  be  generated  by  motion, 
it  is  rcafonable  to  expeft  that  its  laws  of  propagation  would 
be  ahvavs  analogous  to  the  latter;  yet  it  is  hardly  neceflary 
to  obferve  how  few  things  we  are  more  ignorant  of  than  the 
rule  which  takes  place  in  the  pro2;reffion  and  communication 
of  heat  in  bodies  of  unequal  temperatures. 

Thofe  who  have  adopted  the  theory  of  vibrations  have  af- 
fumed  a  potltion  which  there  is  no  fatisfa^tory  evidence  to 
juftify  their  doing;  for  it  does  not  appear  in  any  one  inllance 
that  we  are  able  to  demonftratc  the  exiftence  of  vibration^  in 
heated  bodies^  while  certain  founds  will  caufe  the  mod  folid 
fuudances  to  vibrate  perceptibly  without  any  heat  being  ap- 
parently prodiiceci.  The  ingenious  experiments  of  Count 
Rumford,  it  will  not  be  difputed,  have  at  leaft  proved  that 
fluids  are  very  imperfect  conductors  of  heat.  That  they  are, 
as  affumid  bv  the  Count,  perfe6t  nou -conductors,  is  an  in- 
ference that  cannot  legitinia'ely  be  drawn  even  from  his  own 
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reafonings;  and,  from  the  later  experiments  of  Dr.  Thomp- 
foii,  and  Mr.  Murray  of  Edinburgh,  is  perfectly  inadmiflible. 
\i^  however,  the  experiments  of  Count  Kumford  to  prove 
that  heat  is  eonveyed  with  much  greater  difficulty  down- 
wards than  upwaids,  be  allowed  to  be  fufiicienilv  conelufive, 
how  is  this  phaenomenon  to  be  reconciled  bv  the  theory  of 
thofe  who  make  all  heat  to  be  generated  bv  motion  ?  The 
etVe«il  is  not  at  all  proportionate  to  the  caufe ;  for  no  good 
reafon  can  be  ihown,  according  to  this  hypothecs,  whv  heat 
IhouW  with  more  diffieultv  be  made  to  defccnd  in  bodies 
than  to  afcend  in  them;  for  the  fame  motion  will  be  com- 
municated to  the  furrounding  medium  in  all  directions.  la 
not  this  fa6t  irreconcileable  with  the  do6lrine  alluded  to  ?  If, 
however,  we  alTume  the  theory  that  heat  is  a  peculiar  ethe- 
real fluid,  all  the  difficulties  that  have  before  been  enume- 
rated will  admit  of  an  eafy  folution,  and  the  phsenomena  of 
heat  will  be  reconciled  in  a  fimple  and  beautiful  manner: 
indeed,  on  any  other  principle  it  would  be  extremely  difficult 
to  account  for  moll  of  the  operations  in  chemiftrv,  and  it 
•would  introduce  a  degree  of  uncertainty  into  the  theory  of 
that  fcience  that  would  go  very  nearly  to  deftroy  it  altogether. 
Thus,  if-  we  do  not  confider  caloric  as  a  fubftance,  we  are 
no  lonoer  at  liberty  to  conceive  that  it  is  capable  of  attraftion. 
Oxv^en  gas,  we  are  told,  is  oxygen  combined  with  heat  and 
litrhT;  and  thus  we  find  that,  when  oxygen  enters  into  com- 
bination with  any  bodv,  the  two  latter  are  alwavs  evolved. 
If  oxvsfen  iras  and  phofphorus  be  prefented  to  each  other,  the 
oxygen  combines  with  the  pholphorus,  and  the  caloric  flies 
off.  This  is  readily  accounted  for  on  the  fupnoUtion  that 
caloric  is  a  fluid  Jui  generis,  and  therefore  capable  of  attrac- 
tion ;  and  confequently  we  tind  this  opinion  very  generally 
adopted  bv  chemiits,  as  alone  able  to  afford  an  adequate  fo- 
lution of  the  phienomena  in  queftion.  The  names  of  Boer- 
haave,  Lavoilier,  Black,  Crawford,  and  Fourcrov,  are  among 
the  moft  celebrated  partifans  of  this  doftrine,  which,  for  it:? 
beautiful  fimplicitv,  its  perfpicuity,  and  the  eafe  with  which 
it  is  applicable  to  all  the  phaenomena  of  heat,  is  much  fupe- 
rior  to  that  which  Itill  divides  in  opinion  many  of  the  philo- 
fophers  of  Europe.  The  Itrongelt,  and  indeed  the  only  ar- 
gument of  weight  that  has  been  adduced  againft  this  theory, 
is  that  of  Count  Rumford,  arifing  from  lijme  experiments 
made  by  him  concerning  the  fource  of  the  heat  excited  by 
friction.  From  the  accuracy  with  which  thefe  experiments 
were  conducted,  and  the  nature  of  the  refult,  it  certainly  is 
not  very  eafy  to  draw  any  inference  that  is  perfectly  fatisfac- 
tory.     it  is  evident  that  a  chanfre  of  capacity  in  the  bodv,  as 
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has  been  fuppofed  by  fome,  could  not  have  efFe«5led  the  phse- 
nomena  defcribed  :  for  no  fnch  change  could  be  difcovered 
to  have  taken  place;  and  if  it  had,  it  ought  to  have  been  fuf- 
flciently  great  to  have  accounted  for  all  the  heat  that  was 
produced.  In  refle6ling  on  this  experiment,  we  cannot  but 
admit,  that  with  the  prefent  means  of  our  knowledge  we  are 
incapable  of  explaining  the  efiecl  that  is  produced;  yet  it 
would  not  be  very  philofophical  to  conclude,  that  any  fyflem 
was  abfolutely  falfe,  which,  though  it  readily  folved  the  chief 
phenomena  required,  might,  in  iibme  iafulaled  inftance,  be 
found  apparently  incompetent  to  the  ta(k^".  Should  we  not, 
if  our  fyftem  bd  previouily  founded  on  a  broad  and  folid  in- 
duelion,  and  eftablilhed  on  the  firm  bafis  of  experiment,  be 
led  to  attribute  rather  any  deficiency  of  explanation  in  any 
particular  inftance,  to  a  want  of  knowledge  of  fome  minute 
links  in  the  chain,  than  as  involving  any  infuperabie  obftacle 
to  the  doilrine  itfelf  ?  And  {hould  it  not  lead  us,  inftead  of 
abandoning,  to  review  our  theory  with  more  circumfpection 
and  a  greater  caution  ? 

No  one  will  be  inclined,  perhaps,  to  difpute  the  Newto- 
nian theory  of  gravitation,  yet  there  are  phenomena  which 
it  is  difficult  to  conceive. how  it  accounts  for.  Thus  it  would 
feem  a  contradiction  to  the  eftablifhed  principles  of  our  great 
philofopher,  to  fuppofe  that  a  body  divided  into  parts,  how- 
ever minute,  can  poffibly  afcend  in  a  fluid  fpecifically  lighter 
than  itfelf.  A  little  acquaintance  with  the  operations  of  che- 
miftry  will  fliow  that  this  is  a  fad  that  occurs  in  the  folution 
of  various  folids,  and  that  without  any  motion  being  com- 
municated to  the  veifel  containing  them;  the  folid  becoming 
diffufed  throughout  the  fubllancc  of  the  diflblving  fluid,  and 
appearing  to  overcome  the  natural  tendency  of  bodies  toward?, 
the  centre  of  the  earth,  and  to  have  fome  new  power  of  afcent 
impreifed  on  its  particles. 

To  conclude,  then,  it  appears  that  we  are  entitled  to  con- 
fider  caloric,  in  the  prefent  ftate  of  our  knowledge,  as  a  fub- 
iicince  Jul  gefieris,  not  becaufe  we  can  fenfibly  denionftrate 
the  truth  of  our  opinion,  but  becaufe  it  is  the  leaft  excep- 
tionable theory  of  the  two,  and  becaufe  the  phsenomenon  of 
heat  admits  from  it  an  interpretation  more  fimple  and  ob- 
vious, and  more  afrreeable  to  the  analogy  of  nature.         P. 

If  our  corref|-or:dent  had  attended  to  this  faft,that  in  the  experiments 
alluded  to,  the  Count,  with  all  the  care  and  precautioa  he  einuioyed,  had 
not  iucceeded  in  iafulating  from  the  comaitof  caloric  the. bodies  lubjectcd 
to  friCtion,  hs  would  not  have  found  them  (land  ar  all  in  the  way  of  hii 
argument.  \Vas  not  the  apparatus  wholly  imiiicrfcd  in  a  bath  of  caloric — 
the  atmofpheri;  ?^ — EdtT.  • 
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T  is  of  confiderablc  importance  to  the  manufafturcr  to- 
afcertain  the  abfolute  portion  of  charcoal  which  in  his  pro- 
cefs  becomes  united  with  the  metal  to  form  caft  iron.  Having 
once  admitted  the  faft,  that  it  is  in  the  ratio  of  the  carbon 
prefenied  to  the  metallic  particles  that  he  obtains  a  deter- 
minate quality  of  crude  iron,  experiment  will  enable  him  to 
deduce,  that  in  manuiatturing  the  richeil  natures  of  iron  his 
produce  from  the  ore  will  be  more,  by  the  extra  quantity  of 
carbon  n^:cet^ary  to  conllitute  this  quality,  than  when  the  in- 
ferior numbers  of  iron  are  produced.  In  all  cafes,  therefore, 
in  making  call  iron,  confiderablc  quantities  of  the  coal  be- 
come united  with  the  iron,  forming,  by  wciglit,  a  portion 
comparatively  great. 

From  the  ufual  proccdes  hitherto  employed  in  manufac- 
turint^  bliftered  fteel,  the  pofitive  quantity  of  carbon  which 
became  united  with  the  iron  never  became  an  objeft  wortb-y 
of  the  attention  of  the  manufa61:urer.  It  was  fufficient  to  him 
that  his  bars  poffefled  blillers  fufficiently  large  and  prominent 
to  allure' him  that  his  Heel  was  fufficiently  converted.  The 
unerring  teft  of  pra6lice  through  a  lon^  fcries  of  operations 
confn-med  the  corre6lnefs  of  this  dedu6lion  ;  and  it  mult 
have  appeared  a  matter  of  little  importance  to  the  formation 
of  Heel,  that  its  direft  operation  of  principle  fliould  be  deve- 
loped, or  the  laws  which  regulate  its  affinity  in  cementation. 
No  additional  fa6l  was  necelTary  to  the  produ6lion  of  cafl 
fteel.  The  fimple  fufion  of  bar  liecl,  regulated  by  fuch  cir- 
cumftances  as  practice,  and  the  various  ufes  to  which  this 
fteel  is  applied,  was  all  that  was  neceffary  to  be  known;  the 
affinity  of  iron  for  carbon,  and  the  various  proportions  in 
which  it  exills  wltli  the  metal,  forming  the  difterent  qualities- 
of  fteel,  here  met  with  no  elucidation. 

On  the  contrary,  we  ftill  find  that  the  union  of  iron  and 
charcoal  to  form  fteel,  is  a  matter  of  doubtful  opinion  among 
maniifa6\urfers,  and  the  weight  gained  by  its  cementation 
generally  denied. 

It  is  only  lately  that  a  procefs  has  been  brought  into  ufe 
for  making  caft  fteel,  which  has  for  its  bafis  or  principle  the 
direct  proportions  of  carbon  necefi'ary  to  form  fteel,  illuftra- 
tive  at  the  fame  time  of  that  beautiful  phenomenon  of.affi- 

*  Communicated  by  the  Author. 
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n'Uy  betwixt  iron  and  carbon  which  conftitutes  the  endlefi 
varieties  of  this  metal. 

To  invcltigiite  this  fubjecl  vvith  accuracy,  it  appeared  to 
me  that  a  feries  of  experiments,  made  by  the  fulion  of  bar 
iron  with  well  prepared  charcoal  of  wood  in  veffels  completely 
air-tight,  would  be  prodii6live  of  the  greaieft  nicety  of  re- 
fult.  With  this  view,  the  proportions  of  iron  and  charcoal 
recorded  in  the  following  experiments  were  each  of  them  in- 
troduced into  crucibles  of  Stourbridge  clay  while  the  clay 
was  vet  moift.  The  top  was  accurately  clofed  upon  the  con- 
tents, and  the  crucibles  fet  alide  to  dry  for  eight  or  ten  days. 
Previous  to  the  introduction  into  the  melting  furnace  they 
were  baked  in  a  common  annealing  fire  to  bring  them  to  aa 
ordinary  red  heat :  from  this  furnace,  while  hot,  they  were 
fuccefllvely  placed  in  the  ailay- furnace  for  redu6lion. 

The  following  are  the  details  of  thefe  experiments  :    Grains. 

E.ip.J.  Pieces  of  Swcdifh  iron  -  -  ^^7^ 

Charcoal  ',  or  -         grs.  581^ 

The  mixture  was  expofed  to  a  moderate  degree 
of  heat  for  70  minutes,  when  the  crucible  was 
withdrawn.     When  cold  it  was  carefully  exa- 
mined, and  found  free  from  cracks. 
Charcoal  untaken  up,  of  a  deep  black  colour,      3T0|- 

Charcoal  difappeared  in  the  fufion  -  271 

equal  to  4<S  per  cent,  of  the  original  quantity. 

The  button  obtained  was  fupercarbonated  crude  iron, 

and  weighed  _  «  -  -  1 23 3. 

Gained  in  weight,  by  the  combination  of  carbon,        60 
equal  to  V  ♦''  part  fullv  of  the  firft  weight  of  iron. 

The  tract  ure  of  this  button  was  exaftly  that  of  No.  I.  pig 
iron,  towards  the  upper  furface  largely  granulated  ;  and  be- 
low, afubltratum  of  fmall  grained  metal  refembling  No.  HI. 
pig  iron.  Grains. 

Total  weight  of  the  mixtures  -  I754x 

Charcoal  remaining       310^  grains. 
Iron  obtained       -       1233    grains.  ^543 

Total  lofs  in  fufion       211 
The  quantity  of  charcoal  which  difappeared  in  this  operatio.a 

vas  equal  to  — ~th  part  the  weight  of  the  iron.  _    . 

'  /^.j\       *  '^^  Grams. 

Exp.  II.  Swedifh  bar  iron  -  -  ^'^93 

Charcoal  ^,  or  -  grs.  373:^ 
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Grs.         Grs. 

Brought  over  273^     1093 
The  fufion  of  this  niixlure  was  effeAed  in  fifty 
jninnlcs.    When  cold,  the  crucible  was  found 
entire,  and  containing  of  charcoal  not  taken  up       90]- 


Loft  in  the  fufion  18-3 
equal  to  67  per  cent,  of  the  original  weight  of  char- 
coal. A  tine  button  of  fupercarbonated  crude  iron 
was  found,  which  weighed  -  -  1143 

Gained  in  weight  by  combination  of  charcoal  50 
equal  nearly  to  ,\d  part  the  weight  of  the  iron  eniployed. 
The  frafture  of  this  button  was  inferior  in  point  of  luftre  and 
prominency  of  cryftal.  It  was,  however,  fimilar  to  the  ufual 
run  of  the  No.  I.  iron  of  the  manufa6lurer. 

The  quantity  of  charcoal  which  difappeared  in  this  experi- 
ment was  equal  to  -;,th  pait  the  weight  of  the  iron.        Grains. 
The  aggregate  of  the  mixture  weighed  17^66^ 

Charcoal  remaining         90,^  grains. 
Iron  obtained        -       1143    grains.  ^^SSv 

Loft  in  w'eight  upon  the  whole  133 

JG.r^.  III.  Swedifh  iron  in  pieces  -  -  'i-'^\2> 

Charcoal  jth,  or  -  grs.  190 

This  mixture  was  fufed  in  thirty  minutes,  and 
was  allowed  to  cool  to  a  low  red  heat  before  it 
was  removed  from  the  furnace.     When  cold, 
the  crucii)Ie  was  found  without  cracks,  and  the 
charcoal  not  taken  up  weighed  -  -  55 

Charcoal  difappeared,  equal  to  71  per  cent.  135 
The  metallic  button  now  obtained  was  fuperblv  car- 
bonated fo  as  to  reiemble  a  mafs  of  carburet  of  iron. 
It  weighed  _  _  _  _  1293 

Original  weight  of  the  iron  -  -  1143 


Gained  hy  combination  of  charcoal  50 
equal  nearly  to  -^Vd  part  the  weight  of  the  irpn.  All  the  fur- 
face  prefented  bv  this  button  was  uniformly  covered  with  a 
rich  and  lufirous  coating  of  carburet,  indicating  a  i\iperior 
quality  of  crude  iron.  The  quantity  of  charcoal  which  dif- 
appeared on  this  fufion  was  equal  to  -^  part  the  weight  of 

the  iron  employed. 

The 
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Grains. 

The  acr"Teo;ate  of  mixture  here  weighed      -     1333 
Charcoal  not  taken  up       55  grains. 
Iron  obtained         -        1193  gi'ains.  ^H^ 


Total  lofs  in  the  melting  85 
It  is  worthy  of  remark,  that  the  lofs  of  charcoal  in  thefe 
experiments,  together  with  the  general  lofs  in  fufion,  diminifli 
m  a  feries  proportionate  to  the  quantity  of  charcoal  intro- 
duced, bearing  no  perceptible  relation  to  the  quantity  of  iron. 
The  weight  gained  by  the  metallic  buttons  refpcdively,  indi- 
cate nearly  the  fame  degree  of  faturation  of  the  carbonic  prin- 
ciple, whatever  difference  of  appearance  exifted  as  to  external 
appearance  in  No.  III.  It  therefore  appeared  a  matter  of 
fome  curiouty,  worthy  of  inveftigation,  what  became  of  the 
extra  lofs  of  carbon  in  No,  I.  and  II.  beyond  that  fullained 
va  No.  I.  when  the  richeft  iron  was  produced. 
Charcoal  dif appeared   No  I.    II.     III. 

Equal  to 

Gained  by  iron       -      —    Ayera2:e  — rd  part. 

-'  19        22        23  °2l3* 

General  lofs  in  fufion  211     133       85  Grains. 

E.\p,  IV.  Swedifli  iron  -  _  _         1060 

Charcoal 

From  this  mixture  a  very  perfe6l  fufion  was  obtained, 

in  which  all  the  charcoal  difappeared  except  about 

i-  grain,   compofed  of  fmall  granules  poffeHing  a  rich 

^eep  black  colour.     The  metallic  button  weighed  ^^93 


I 

I            I 

4-1^0- 

6        Si 

I 
19 

I         1 

22       23 

Average  — 
°     21 

211 

^33      85 

ron 

- 

- 

r'-^th, 

or     106  grains. 

Gained  by  the  combination  of  charcoal  '^'^ 
equal  to  yjd  part  the  weight  of  the  iron  employed.  In  addi- 
tion to  the  weight  of  the  button,  the  fides  and  top  of  the 
crucible  contained  a  confiderable  number  of  minute  fpheres 
of  iron  poffeffing  prifmatic  colours.  The  furface  of  the  pre- 
fent  produ6l  was  cryftallizcd  in  radii.  The  fra6lure  was  that 
of  highly  blown  crude  iron  of  a  pale  filverv  white  colour, 
marked  with  an  imperfe6l  cryftallization.  The  quantity  of 
charcoal  which  difappeared  in  this  operation  was  equal  to 
-j^'.jth  part  the  quantity  of  iron  at  firft  introduced.  '  Grains. 
The  aggregate  weight  was  -  -  11 66 

Charcoal  remaining  ~  grain,  and  iron  obtained  1060     io6oi- 

Total  lofs  in  this  fufion     105^- 

Exp.  V.  Swedifli  iron  _  _  _  1000 

Charcoal  -r'-fth,  or  -  -  66 

This  fufion  was  found  complete  after  half  an  hour's  expofure. 
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The  charcoal  had  totally  difappeared.  The  metallic  buttotl 
was  ngularlv  cryftalllzed,  and  weighed  jooo  grains,  being 
exactly  the  fame  weight  introduced.  Befides  the  button, 
fonie  thoufands  of  metallic  alobulcs  entirely  covc-red  the  fides 
and  concave  top  of  the  crucible.  It  was  found  impracticable 
to  collect  them  all.  By  eftimation  they  appeared  to  be  from 
l^  to  20  grains.  The  fra6lure  of  this  button  was  whitifli 
blue,  clear,  and  pofleifcd  a  lurtre  fimilar  to  the  frafture  of 
zinc.  An  approximation  to  grain  was  vifible,  and,  from  mi- 
nute companfon,  a  very  early  ftage  of  fteel  was  indicated. 

Gruins. 

The  aggreoate  of  the  mixture  weighed         -         1066 
Button  of  iron  looOj  globules  taken  at  20,     -     J020 


Total  lofs  in  the  fu fion         46 

Exp.  VL  Swedifh  iron  _  _  _         1035 

Charcoal  ,\th,  or     -     51^  grains. 
The  mixture  yielded,   by  fufion,   a  metallic  button 
partially-  cryftallized,  weighing  -  -  1032 

Loft  in  fufion,  equal  to  -|-jth  part,         3 

The  charcoal  had  entirely  difappeared.  The  fracture  of  this 
button  difplayed  a  very  regular  grain,  fimilar  to  that  of  fteel. 
In  fubje6ting  it  to  forging  and  other  tefts,  it  proved  to  be 
fteel  of  a  foft  quality.  Grains. 

Original  weight  of  mixture  -  ]o86I_ 

Iron  obtained  -  -  -         1032 

Total  lofs  in  fufion       54^ 

Exp.  Vir.  Swedifh  iron  _  _  _         1055 

Charcoal  j'^th  part,  or  ^^  grains. 
A  very  perfeft  fufion  was  obtained  from  this  expo- 
fure.  The  metallic  button  was  found  beneath  a  co- 
verino-  of  glals  pofleflcd  of  a  white  ftreaky  furface, 
the  mafs  of  which  was  of  the  tranfparency  and  colour 
of  a  fmoky  topaz  :  it  was  found  to  weigh  -  1052 

Loft  in  fufion,  equal  to  yi-r  pai"t  the  original  iron  3 
In  this  experiment,  aifo,  the  charcoal  had  completely  dif- 
appeared. ihe  prefent  product  was  minutely  examined,  but 
gave  no  indications  of  fteel.  After  being  deeply  cut  with  a 
chifel,  it  was  broken  with  very  great  ditftculty  acrofs  the 
anvil.  It  was  then  forged,  and  plunged  hot  into  watery  but 
did  not  harden.  It  generally  refembled  thofe  qualities  of  iron 
obtained  by  fufion  with  earths  and  glafles.  This  experiment 
was  repeated  four  times,  and  always  attended  with  a  fimilar 

refuit  J 
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refult ;  fo  that  it  feemed  deduciblc  from  it,   that  y  th  part  of 
carbon  in  addition  to  any  quantity  of  iron  was  infufficient  to 
form  fteel ;  and,  referring  to  the  refult  of  No.  Vf.,  it  appeared 
that  even  ^'^th  part  formed  a  fteel  much  too  foft  for  the  ge- 
neral purpofc3  of  manufacture.     This  conclufion,  however, 
being  at  variance  with  fa6ls  I  had  already  eftabliftied  upon 
the  formation  of  caft  fteel  in  common  crucibles,  was  here 
inadmiffible.     It  was  therefore  necelfary  to  feek  for  an  ex- 
planation of  the  phenomenon  of  the  charcoal  difappearing 
in  clofe  vefl'els,  formerly  alluded  to,  before  any  certain  know- 
ledge of  the  exa6l  quantities  of  charcoal  could  be  afcertained, 
whTch  were  necefTary  to  form  either  caft  iron  or  fteel  in  vef- 
fels  made  impervious  to  the  air  *.     I  uniformly  remarked  in 
the  prefcnt  experiments,  that  when  the  quantity  of  charcoal 
introduced   was  from  y^th  to  -^i^th  the  weight  of  the  iron, 
a  portion  of  glafs  was  conftantly  formed  upon  the  furface 
of  the  metahic  button.     The  quantity  generally  iucreafed  as 
the  proportion  of  charcoal  decreafed;  fo  that,  in  fome  experi- 
ments, 300,  350,  and  400  grains  of  amber-colour  glafs  was^ 
obtained.     The  upper  furface  of  this  glafs  was  frequently  of 
a  pure  pearly  white  colour.     In  one  experiment,  where  ^'^th 
of  charcoal  was  ufed,  I  obtained  a  large  quantity  of  glafs  cel- 
hilar  throughout.     Each   cell  was  furmounted  upon  the  top 
with  concentric  circles  of  pearly  lines,  forming  a  curious  and 
pleafing  effcft. 

Having  fully  fatlsfled  myfelf  that  operations  performed  in 
clofe  veffels  thus  prepared  were  fubjec^  to  uncertainty,  arifing 
as  well  from  the  formation  of  glafs  as  from  fome  unknown 
affinity  exerted  upon  the  charcoal;  and  having  performed  fe- 
veral  experiments  with  well  tilled  open  crucibles,  with  char- 
coal alone,  wherein  I  found  little  comparative  lofs,  I  per- 
formed a  very  accurate  feries  of  experiments,  which  fliali  be 
forwarded  for  the  next  number  of  the  JVIagazine. 


LVI.  On  the  Fate  and  CharaMcr  of  the  Monk  Roger 
Bacon.  Bj/  Governor  P  own  all.  Read  before  the 
Later ary  arid  Pbilofophtcal  Society,  Bath\. 


T, 


HERE  has  been  much  buftle  about  learning  in  the 
world:  every  age  has  had  its  learning;  the  produce  and 
growth  of  a  defaltorv  aftivity  of  the  imagination,  according 
to  the  fafliion  of  thinking  prevalent  at  the  time :  whilft  the 

*  This  luveftigation  will  form  a  fepaiate  pap.r  for  July, 
f  Coiiijnuuicuccd  by  the  .Author. 
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flow  filcnt  progrefs  of  the  reafoning  power  is  hardly  ever  no- 
ticed in  its  operations,  and  leldom  received  in  its  efie6ls  when 
they  come  forward,  bccaufe  not  underftood  at  the  time. 

It  would  be  a  curious  detail  were  we  to  enumerate  the  va- 
rious fancies  and  follies  which  have  been  called  learning, 
which  have  been  ftudicd  and  applauded  as  fuch  in  every  age 
and  evei-y  country  ;  but  it  is  at  the  fame  time  a  humiliating 
truth,  that  knowledge,  which  it  fliould  feem  is  congenial  to 
the  right  operation  of  the  human  intelle6l  in  the  invcRigation 
of  truth,  has  come  forward  to  men  but  flo^  ly  and  fparingK', 
and  at  epochas  of  very  diftant  periods,  ar.d  at  the  intervals  of 
very  diftant  centuries  :  and  what  is  more  humiliating  in  the 
hiftory  of  man  is,  that,  when  at  any  time  it  appears,  it  comes 
into  the  world  as  an  enfant  trouve,  and  is  received  as  fuch, 
rather  than  nurtured  by  thofe  whofe  relation  to  it  fliould  be 
in  prafiice,  as  it  is  in  natul-e,  congenial  to  it.  True  know- 
ledge is  therefore  generally  either  defpifcd  by  the  conceit  of 
the  learning  in  fafhion,  or  more  generally  fufpe6ted  as  dan- 
gerous; which,  indeed,  it  alwavs  is  to  the  falfe  and  artificial 
authority  which  afiumes  and  takes  the  Ix^ad  in  the  world. 

It  is  with  pain  that  I  have  to  notice  feveral  eminent  ex- 
amples of  this  melancholy  truth  in  the  courfe  of  my  ftating 
the  chara6ler  and  fate  of  the  monk  Koger  Bacon,  who  is  the 
fubjeft  of  this  paper. 

When  Socrates  c^e  forwafffro  the  world,  the  powers  of 
the  human  mind,  abforbed  in  the  falfe  learning  of  Greece, 
had  been  employed  to  propagate  the  fophiftry  and  fupport  the 
fophifls  of  the  time,  whole  lyftem  and  bufmefs  were  to  keep 
mankind  from  true  knowledge  by  an  avowed  principle  of  fuch 
ignorance  as  was  incapable  of  attaining  truth ;  the  purport 
of  which  fyftem  was  to  hold  men  in  a  fervile  obedience  to 
authorit}^,  as  thofe  who  had  the  command  of  that  authority 
fliould  impofe  it.  Socrates  in  his  theology  taught  only  thofe 
truths  which  had  been  known  to  the  anfient  philofophers  of 
Greece,  and  which  they  had  brought  from  the  eaft.  What 
they  affefted  to  conceal  he  taught  openly,  fo  far  as  went  to 
eflablifli  the  knowledge  of  a  moral  fyjlevi  connefting  the  di- 
vine and  human  nature.  Here  be  was  original:  this  was  a 
new  truth  brought  forward  to  the  world.  In  this,  as  it  is 
truly  faid  of  him,  he  brought  down  truth  from  heaven,  and 
eftabljflied  it  on  a  moral  foundation  on  earth. 

As  to  his  manner  of  teaching,  he  with  great  addrefs,  in 
.iccommodation  to  the  learning  of  the  time,  profefled  to 
commence  in  ignorance.  But  whilft  the  fophifts  led,  iij 
fyntbetic  reafoning,  from  ignorance  to  a  total  incapacity  in 
man  for  truth;  he,  commencing  his  theorem  from  ftatetj 
9  ignorance^ 


of  the  JMonH  Roger  Bacon,  529 

ignorance,  proceeded  by  mialytic  induBion  to  the  eliciting 
of  truth :  as  the  algebraifts  have  fince  done,  from  a  theorem 
ftated  on  an  unknown  quantity,  bringing  out  the  true  one. 
He  thus  not  only  brought  truth  to  hght  bv  reafon,but  by  the 
very  mode  of  his  reafoning  taught  the  ufc,  the  extent,  and 
the  right  of  human  reafon.  This  was  fufficient  to  decide  the 
fate  which  both  the  teacher  and  his  do6lrines  experienced. 
His  do6lrines  were  defpifed,  and  attempts  were  made  by  the 
wits  of  the  time  to  ridicule  his  knowledge  :  it  was  reprefented 
as  evolved  from  the  clouds*.  But,  as  truth  will  lland  the 
tefl:  of  ridicule,  nothing  remained  but"  to  decide  hy  authority 
that  the  truths  which  he  taught  were  inadmifliblcj  and  they 
were  therefore  interdiSled  ly  power:  and  Socrates  himfelf 
was  profecuted  and  condemned  to  death  as  a  falfe  teacher, 
as  a  corrupter  of  men,  an  heretic,  unbeliever,  and  defpifer 
of  the  jrods  !  What  is  ftill  more  humiliatino;  to  the  character 
of  man,  the  doctrines  which  he  taught,  and  the  truths  which 
he  publilhed,  were  perverted  where  received,  and  even  by 
Ills  difciples.  The  homely  fimplicity  of  his  do6trines  was 
fophifticated  and  corrupted,  in  a  line  of  learning,  to  ufes  per- 
verfive  of  their  nature. 

I  will  not  here  glance,  although  it  is  in  my  mind's  eye, 
at  the  fimilar  fate  of  a  Divine  teacher  who  came  forward  in 
the  world  to  enlighten  man,  and  to  inftrucl  him  in  his  mod 
eflential  duty  and  intereft. 

Purfuing  therefore  the  fate  of  Socrates,  which  is  not  irre- 
lative to  the  matter  of  this  paper,  I  {liall  proceed  to  ftate  that 
Plato,  his  favourite  difciple,  who  was  a  really  great  mathe- 
matician, and  particularly  converfant  in  the  analytic  frocefs 
of  that  fcience,  and  who  followed  the  fleps  of  indu6lion 
marked  cut  by  Socrates,  mixed  fo  many  myltic  conceits  and 
theories,  that  he  fublimed  and  fubtilized  truth  to  a  mere 
learned  vifion,  fuch  as  the  latter  Platonifts  afterward  taught. 

Ariftotle,  on  the  other  hand,  a  diftinguifhed  difciple  of 
Plato,  converted  the  knowledge  of  phyfics,  both  material  and 
intelleAual,  into  an  artificial  Jyjiem  of  axioms,  data,  and 
maxims,  and  formed  thereon  a  logical  fravie  of  fynthefis; 
which  gave  occafion  to  his  immediate  followers  and  to  the 
peripatetic  fchool  to  Ibund  their  learning  on  the  authority  of 
teaching,  inftead  of  being  founded  on  truth  led  by  experience 
to  knowledge,  to  the  difgrace  of  human  intelleft,  and  the 
perverfion  of  true  philofophy. 

It  is  lamentable  to  reflc6l  how  many  theories  and  myfle- 
ries,  divine  as  well  as  natural,  fprang  from  this  foul  ground;  ' 

*  Vide  the  Nubes  Ariftophanis, 

which. 
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which,  like  neteors,  blazed  in  the  regions  of  learning  for  % 
time,  but,  like  fuch  meteors,  not  deriving  from  true  and  per-. 
manent  light,  from  proper  fources,  were  foon  extinguifhed. 

Truth,  however,  was  purfued  with  great  energy,  occulio 
velut  arbor  in  ^evo,  in  the  ftudies  and  labours  of  thofe  few 
votaries  of  it  who  were  called  mathematicians ;  and  many  de- 
tached unconnefted  difcoveries  were  made,  which  hardly  ven- 
tured to  (liow  themfelves,  or,  where  they  did,  were  imputed 
to  magic. 

At  length,  after  many  ages  of  darknefs,  Roger  Bacon,  that 
great  luminary,  was  born  in  1214.  He,  like  another  So- 
crates, in  the  fpirit  of  truth,  in  the  analytic  line  of  true 
knowledge,  endeavoured  to  (late  the  Impedimenta  fcientit^, 
the  Cavfas  ignorantics^  and  to  remove  all  the  obftruftions 
which  Ihut  up  the  road  to  truth  :  he  then,  explaining  by 
faft  and  example  the  Utililas  fcientiarum,  advanced,  by  an 
experimental  inyeftigation  of  nature,  and  by  an  analvfis  of 
truth,  to  his  Rejlauratio  humani  inielleSiis,  and  his  Injiauratio 
Jcientue. 

Reafoning,  however,  above  the  fcale  of  the  learning  of  the 
age  in  which  lie  lived,  his  do6trines  were  neither  underftood 
nor  received ;  and,  where  they  could  not  be  reprelTed  by  the 
learning  of  the  time,  they  zuere  inter diSlcd  by  the  ruling  au' 
tboritji  of  it.  Although  the  truths  which  he  difcovered,  and 
endeavoured  to  difclofe  to  the  world,  were  lidened  to  by 
feveral  men  of  knowledge,  and  fomc  of  them  in  power  *,  and 
though  they  were  received  even  by  {.he  fupremef  authority, 
held  infallible;  yet,  by  a  Jin  againji  the  holy  fpirit  of  truth  ^ 
they  were  unacknov^'ledged,  and  fuifered  to  languifli  in  ob- 
fcarity.  They,  with  the  teacher,  were  delivered  over  to  per- 
fecution  ;  truth  was  extinguidied,  and  the  difcoverer  and 
teacher  imprifoned  for  the  crimes  of  magic  and  herefy. 

Here  again,  on  the  ilage  of  this  world,  was  truth  devoted 
to  lilence  and  darknefs,  and  the  difcoverer  and  teacher  of  it 
throv,/n  back  intoobfcurity,  and  his  doftrines  loft  in  oblivion, 
e.xcept  what  ignorance  rakes  up  to  memory  in  difgraceful 
tkles  of  tradition.  The  ftream,  therefore,  of  this  original 
fpring,  whence  the  knowledge  of  latter  times  derives  its  fource, 
ran,  like  the  Rhone,  concealed  and  unknown  for  three  or 
four  centuries;  whiUl  in  the  mean  time  various  empirics 
in  philofophy,  various  baielefs  theories,  (amidll  which  the 
ingenious  fables  of  Defcartcs  more  efpecially,)  took  the  lead 
,  and  afcendancy  in  the  learning  of  the  world.  This  ftream, 
however^  like  the  Rhone,  emerged  again  to  light  on  the  face 

■'    Bifli.jp  Grolthead.  f  By  the  Pope. 

K  of 


c/*  the  Monk  Roger  Bacon.  331 

of  tlie  eartli,  when  its  courfe  became  dire^led  with  happier 
fuccefs,  and  under  more  fortunate  aufpices,  hv  the  taergy 
and  fpirit  of  amthcr  Bacon,  the  great  lord  St.  AlbaiiS.  who, 
ahhough  perhaps  an  original  alio,  was  a  ftcond  and  more 
fortunate  one ;  vet  even  not  generally  known  and  acknow- 
ledged as  fuch  till  near  half  a  century  was  ela'.fed  from  the 
time  in  which  he  w-rote. 

Although  Sir  If:aac  Newton  had  made  the  chief  part  of 
his  difcoveries  on  light  and  colours,  and  had  written  the  fjrft 
parts  of  his  Treatlle  on  Optics,  and,  ''  at  the  defire  of  fe- 
veral  gentlemen  of  the  Ro}'al  Society,  fent  them  to  the  ie- 
cretary  of  that  fociety,  where  they  were  read  in  1675;  '^""^ 
although  the  other  parts  were  added  about  12  years  after; 
yet  to  avoid,  as  he  lays,  being  engaged  in  difpuies  about 
thefe  matters,  he  delayed  the  printing  and  publifhrng  of  them 
to  1704;. and  would  ftill  have  delayed,  had  not  the  impor- 
tunity of  fonie  friends  overcome  the  repreflfion  whuii  he  ex- 
perienced from  the  jealoufy  of  feme  authoritative  leaders." 
Such  is  the  invariable  fpirit  and  temper  of  man  even  in  an 
enlightened  ao'c,  and  fuch  is  the  unavoidable  fate  of  thofe  who 
would  enlighten  and  affitt  the  knowledge  of  the  world.  Such, 
at  leaft,  were  the  feelings  of  this  great  and  humble  fpirit ; 
fuch  was  his  convi<Stion,  that  the  age  in  which  he  firft  made 
his  difcoveries  was  neither  willing  to  receive  nor  capable  of 
pofleffing  them,  to  the  purpofe  of  truth,  that  the  world  might 
have  been  deprived  of  them  for  ever,  as  in  tacl  it  is  at  this 
moment  of  fome  difcoveries  which  he  had  in  view  and  in  pur- 
jfuit,  but  which  he  ceafed  to  follow  up,  and  has  fugoe^ied 
only  in  queries.  What  a  lofs  to  mankind  that  thele  fuii- 
geltions,  except  in  fome  particular  in  fiances,  have  not  been 
])urfued  !  For,  whatever  and  howfoever  great  the  difcoveries 
which  have  been  brought  forward  bv  the  new  philofophic 
chcmifts  may  be,  yet  thefe  important  fuo-orcitions  would,  as 
thev  have  done  in  fome  iuftances  where  ihev  have  been  taken 
up,  have  led  to  great  and  interetting  philofophic  facls  hardly 
at  prefent  conceivable. 

It  was  from  the  fame  opinion  of  the  temper  and  want  of 
qualification  in  that  age,  perhaps  alfo  from  an  opprellion  of 
fpirit  which  he  felt,  that  on  another  occafion,  when  con- 
fulted  by  Dr.  Bentlcy,  at  the  time  of  his  being  appointed 
to  preach  the  iJoyle's  leftures.  Sir  Ifaac  i'ay^  in  his  letter, 
"  There  is  yet  another  argument  in  proof  of  the  Deity,  which 
I  take  to  be  a  very  llrong  one;  but  until  the  principles  on 
wh>ch  it  is  grounded  are  better  received,  I  think  it  more  ad- 
vifeable  to  let  it  fieep."  Such  has  ever  been  the  fate  of  know- 
ledge, both  to  the  difcoverers  and  to  truth  itfelf,  on  its  fird 
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appearances  amongft  thofe  who  hold  the  lead  of  learning:. 
Shall  we  then  wonder  at  the  fate  which  this  trie  and  real 
phiiofopher,  the  monk  Roger  Bacon,  experienced  in  an  ig- 
norant, fiiperllitious,  and  fervilely  debafed  age  ? 

To  point  ont  the  real  merit  and  character  of  this  wonderful 
man,  which  is  the  purport  of  this  paper,  I  (liall  now  pro- 
ceed to  a  review  and  general  analyfis  of  his  doftrines  as  dated 
in  his  Opus  ISIajus. 

I  tru(t  it  will  be  found  to  be  an  amazing  extenfive  plan, 
founded  in  experience  f)f  nature  and  on  the  analyfis  of  truth; 
conducted  bv  the  molt  penetratino;  inventive  faculties  of  in- 
duiStion,  and  the  moft  exa6t  precifion  of  combination  :  that 
it  is,  as  I  faid  before,  a  Rejlauralio  bumani  i7iteUeSus,  and 
an  Injlauratio  fcientiie. 

I.  It  tirft  ftales  the  caufes  of  error,  and  then  clears  the 
ground  of  them  ;  difcards  all  pretenfions  to  knowledge  which 
obtrude  themfelves  under  the  form  of  learning. 

Sufficit  nobis  in  inquifitione  proprii  intelleclus  ut,  quan- 
tum poflimus,  caufas  et  occafiones  erroris  extranea?  longius 
ii  debilitate  fenfus  noftri  religamus.  Quatuor  vero  funi  max- 
ima comprehendendae  veritatis  ofiendicula,  quae  omnem 
quemcunque  fapientem  impediunt ;  et  vix  aliquem  permit- 
tunt  advorfum  titulum  fapientix  pervenire. 

imo.  Fragilis  et  indignae  aulhoritatis  exemplum. 

Mark  here  the  ground  on  which,  in  thofe  davs  of  ecclefi- 
aftical  and  civil  tyrannv,  the  crime  of  herefy  againft  the 
church,  and  of  treafon  agaiiift  the  ilatc,  might  be  imputed, 
and  which  was  the  real  ground  of  his  perfecution  and  im- 
prifonment. 

2do.  Confuetudinis  diuturnitas. 
.    3tio.  Vulgi  fenfus  imperiti. 

4to.  Proprise  ignorantias  occultatio  cum  oftentatione  fa- 
pientiae. 

His  omnis  homo  involvitur,  omnis  ftatus  occupatur. 

II.  Thefe  four  points  he  examines,  explains,  and  difcuflcs 
fpeciallv  and  at  full  length  under  their  ieveral  heads.  The 
ground  thus  cleared,  and  the  foundations  thus  laid,  he  pro- 
ceeds in  iht  fecond  part  in  analyfing  grammar  to  its  ele- 
ments ;  wherein  he  not  only  goes  to  the  art  of  language,  but 
to  the  powers  and  operations  of  the  mind,  by  an  inquifition 
into  the  human  underftanding,  as  Mr.  Locke,  and  Mr.  Harris 
in  his  Hermes  did  afterward. 

Then,  pafiing  by  the  commonlv  received  mode  of  reafon- 
ing,  as  it  moves  in  the  trammels  of  logic,  which  this  great 
oricrinal  ftates  to  be  not  onlv  perverfive,  but  at  bed  a  mere 
left-handed  hold  by  which  we  take  truths  already  difcovered ; 
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by  which  we  lock  them  up  in  an  artificial  fvllem,  and  which 
is  of  no  ufe  or  aid  in  the  purruit  and  the  difcovery  and  in- 
vention of  truth  ;  he  then  treats  of  the  virtue,  power,  and  ufe 
of  mathematics,  properly  fo  called,  both  analytic  in  the  in- 
veltigation  of  truth,  and  fynthetic  in  condu<Sling  it  to  prac- 
tical fcience. 

4.  By  this  conductor  he  goes  firfi;  through  the  invelliffa- 
tion,  and  next  through  the  didaftive  explanation  and  proof 
of  the  powers  and  operations  of  nature,  by  the  principles  of 
the  laws  of  motion,  attradlion,  gravity.  Guided  bv  thefe 
principles  he  proceeds  to  the  laws  of  vifion,  perfpeilivc,  and 
optics  in  general ;  and  to  the  laws  by  which  liaht  is  atled 
upon.  And  here  he  goes  to  the  mechanical  and  inftrumental, 
fo  as  to  explain  the  practical  part,  bringing  forward  many 
improved  ufes  and  applications  leading  to  new  difcoveries. 

5.  He  proceeds  hence  to  attronomy,  in  an  inveftigation  of 
the  phaenomena  of  the  heavenly  bodies.  In  this  part  fome 
remains  of  aftrologicai  prejudices  not  yet  eradicated  obftruft 
his  inftitute. 

6.  The  heads  above  ftated  take  up  five  parts  out  of  fix  into 
which  his  Opus  Majus  is  divided.  He  then,  in  the  Ji\tb 
part,  comes  to  the  main  ground  and  true  bafis  on  which  the 
Injlauratio  fcientice  is  founded  and  built  up,  which  is  experi- 
mental mdu5iion.  This  he  explains  in  detail,  and  illuftrates 
by  example;  recurring  again  and  again  to  the  phaenomena 
of  nature  terreftrial  and  celeftial : — "^  Duo  funt  modi  coguof- 
cendi,  fcilicet,  per  argumentum  et  experimentum.  Argu- 
mentum  concludit,  et  facit  concludere  quaeflionem;  feduon 
certificat,  neque  removet  dabitationem,utquiefcat  animus  in 
intuitu  veritatis,  nifi  eam  inveniat  via  experientije. 

Et  quia  hasc  fcientia  experimentalis  a  'vulgo  Jlud'ientium  eji 
fenltus  ignorata,  ideo  non  polfum  perfuadere  de  ejus  utilitate, 
nifi  liraul  ejus  virtus  et  proprietas  oftenduntur. 

Whoever,  diveftcd  of  preoccupation  and  prejudice  as  they 
fpring  from  the  Conjiictudinis  f  diuturjiitas,  and  the  fafcina- 
tion  of  received  fafliion  in  thinking,  reads  this  great  work, 
with  comparative  reference  to  the  hijlauratio  fcientiaruyn  of 
the  fecond  Bacon,  the  lord  St.  Albans,  will  find  both  works 
fimilarly  grounded,  and  limilarly  conducted,  as  to  the  method 
and  form ;  both  alike  built  up  on  an  inltitute  of  indu6lion 
hv  experimental  fcience;  both  in  the  execution  purfuing  the 
fame  line  to  the  fame  point;  and  muli: conclude  either,  ac- 
cording to  the  old  proverb,  "  that  great  luits  jump;"  or  that 
the  latter  Bacon,  although  perhaps  equally  an  original  as  the 
*  Cap.  :  and  2.  partis  6tae,  de  Scientia  experimjcntali. 
+  Explained  in  the  Iccond  iiead  of  part  i. 
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firft,  ha.d  read  and  received  a  reflcfted  ray  of  illumination  ffoni 
the  works;  of  ihc  firli  Eacon,  our  philoro|)her. 

Tlielc  works  of  the  monk  liad  been  burit  d,  amidft  the  ma- 
nufcrlpts  of  futh  learning  as  is  never  read,  for  three  or  lour 
hundred  years  belbre  the  time  in  which  the  lord  St.  Albans 
•wrote ;  and  continued  in  the  fame  llatc  for  near  a  century 
after,  to  1733,  when  they  were  publifhcd  by  the  learned 
editor  Dr.  Jebb;  yet  they  might  not  have  efcaped  the  fcru- 
tinizing,  tnduftrious,  Inquifitivc  genius  and  informed  ftudiea 
of  the  lecond  great  philofopher.  But  let  me  here  rejieat, 
that  whatever  caufe  or  chance  (ir(l  wrought  tiiis  fecond  great 
genius  into  operation,  he  was  equally  an  original  as  the  firft. 
For,  whoever  confiders  the  procefs  of  the  operations  of  intel- 
leCl,  and  the  origin  and  progrefs  of  knowledge,  will  find  it 
difficult,  if  not  impoflible,  to  mark  what  that  fpring,  interna] 
or  exiernal,  is  which  firft  becomes  a  caufe  from  a  coincidence 
of  ideas  that  gives  coude  to  it. 

As  it  h  ith  become  an  almod  generally  received  opinion, 
that  the  inllauralion  of  true  philofophy  in  the  j)refent  age 
derives  its  iburce  primarily  and  folely  from  Bacon  the  lord 
St.  xlbans,  I  cannot  but  think  it  juft  in  this  paper  to  en- 
deavour to  reftore  to  the  Jirji  original  that  portion  of  merit 
which  is  due  to  him  j  and  fairly  to  appreciate  the  former, 
without  derogating  from  the  latter :  and  to  recomnjcnd  to 
this  fociety  to  trace  back  the  origin  of  iheir  philofophy  to  a 
more  remote  fourcCj  arifing  within  the  bounds  of  the  county 
in  which  this  fociety  is  eltabliflied  *  ;  from  a  fpring  which, 
however  iilaudatus,  unhonoured,  and  almolt  lo(t  in  anti- 
quity, will  always  be  a  peculiar  honour  to  this  county,  as 
generally  fo,  in  every  extent  and  degree,  to  the  Britifli  nation 
at  large. 

Almoll  all  focietics,  orio;inally  from  fupcrftiilon,  but  fince 
from  the  habit  of  cuitom,  have  adopted  fonie  fuppofed  patron 
faint.  Inftead  of  adopting  a  j)atrou,  let  this  fociety  avow  as 
their  pattern  the  philofopher  monk.  Though  no  faint,  it 
would  be  an  honour  to  any  philofophic  fociety  to  adopt  his 
friJiciplcs,  and  to  follow  his  example. 

ift,  To  adopt  his  principles  by  an  independent  fpirit  of 
philofophizing,  \a hich  will  not  be  reprell'ed  or  kept  down  by 
the  authority  of  anv  name  how  foever  great ;  will  not  be  re- 
strained within  the  bounds  of  any  fociety  or  fe<i:^  howfoever 
refpe6fable;  will  not  fubmit  to  any  dominant  lead,  but,  with- 
out oppofition  or  taC:tion  againll  others,  will  unnbated  follow 
the  fteps  of  truth  with  undeviating  inveftigatiou ;  by  an  ar- 

-!^  Roger  Bacon  was  born  ner.r  Ilchcllsr. 
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dour  which  knows  no  repulfe,  yet  with  an  humility  of  diffi- 
dence which  knows  no  prefumption. 

2dly,  By  a  temper  which  repels  every  tincture  of  fafliion 
howfoever  honoured  by  the  times  or  coniecrated  by  antiquity, 
conjuetudinis  d'luiurnitate. 

3dly,  By  a  iude;ment  which,  whilft  it  refpects  the  expe- 
rience of  mankind-,  delpifes  the  prejudices  of  the  vulgar,  great 
or  fmali. 

4thly,  By  a  true  pride,  which,  confcious  of  what  it  is  ca- 
pable of,  knows  how  to  commence  its  firft  Iteps  to  knowledge, 
by  feeling  and  acknowledging  its  ignorance ;  and  not  by  a 
falfe  fliame  attempting  to  hide  it,  and  with  a  ftill  more  ridi- 
culous vanitv  labouring  to  clothe  it  in  the  femblance  and 
under  the  garb  of  learning.  Of  this  tribe  of  learned  gentle- 
men, our  monk  fays,  '•'  ylf>pare?iha  Jblum  tenet  eos,  non  cur- 
rant quid  Jciimt ',  fed  quid  videantur  fcire  coram  multitudine 
infeniata." 

Having  thus  adopted  his  principles,  let  us  follo~v  his  ex- 
ample  a/jo  in  the  mode  of  philofophizing;  lit.  By  a  patient 
indu6lion  and  cautious  combination  of  particulars,  without 
being  hafty  to  form  them  into  fyftcnis  on  the  firft  Hattering 
femblance  of  difcovery  :  2d,  That  we  do  not  fuborn  aifumed 
experiments  to  bear  falfe  witnefs  to  fuppofed  facts;  but  to 
take  more  merit  from  the  truth  difcovered  than  from  the  dif- 
covery; and  to  eradicate,  if  it  be  poffible,  all  vanity  from  the 
heart,  et  veritatem  Jine  dote  cjUt^rere. 

Laftly,  It  will  not  be  beyond  the  fcope  of  this  paper,  and, 
1  would  hope,  not  offenfne  to  this  learned  fociety,  to  fuggeii, 
whether  amongft  their  other  learned  (Indies  and  philofophical 
refearches  there  may  not  be  many  a  commenced,  though  in- 
terrupted, inrtitute  of  experiments ;  many  a  glimpie  of  dif- 
covery not  yet  brought  out  to  open  day  in  the  works  of  this 
great  original  philofopher,  well  worth  their  attention  for  exa- 
mination at  leaft  :  yet 

Non  jurare  in  verba  magiPrl. 

I  fhall  not  here  take  notice  of  the  difcovery  of  lenses,  nor 
of  their  firft  ufes  in  magnifying  objects,  and  particularly 
as  reading- glafles;  becaufe  the  refraction  and  reflection  of 
light,  and  of  the  rays  of  the  fun,  by  lenses  and  mirrors, 
were  known  to  the  antients  *,  though  I  do  not  meet  with 
any  mention  of  their  ufe  to  aid  in  re.:dmg.  But  I  believe 
the  antients  wrote  in  fuch  uncials  as  fuitcd  the  powers  of 
the  eye  without  this  aid.  Another  reafon  why  I  do  not 
take  notice  of  this  as  a  difcovery  to  be  imputed  to  Bacon  is, 

*  Vide  Scholiafl  to  the  Nubes  of  Ariftcnhanes, 
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that  he  mentions  the  power  and  operations  of  glalFes  on  light, 
(if  I  *  remember  and  underftand  liim  aright,)  rather  explain- 
ing thefe  operations  already  in  ufe,  than  as  a  difcover)'  made 
by  himfelf.  I  think,  however,  that  it  is  clearly  a  faft,  that, 
like  Sir  Ifaac  Newton,  and  like  our  Herfchel,  the  honour  of 
the  prcfent  age,  he  made  thofe  arrangements  which  produced 
the  telefcopc  ;  and  that,  like  them,  he  applied  his  improve- 
ments to  aftronomical  obfcrvations.  He  particularly  men- 
tions a  previous  trial  which  he  made,  as  our  common  me- 
chanic opticians  do,  of  reading  fmall  writing  at  a  very  great 
diftance. 

I  do  not  mention  the  difcovery  of  ^z/;7/>ozyJ^r  as  imputed 
to  our  monk,  becaufc,  although  he  f  gives  the  mode  of 
making  this  powder;  and  defcribes  its  explofive  and  coruf- 
cant  power;  and  clearly  points  out  that  he  had  in  his  mind 
a  deftruftive  ufe  to  which  it  might  be  applied  m  combura- 
iion,  made  to  burn  at  a  great  diftance :  yet  he  withholds 
himfelf  from  explaining  tbis  ufe;  and  docs  not  in  any  part 
mention  its  explofion,  as  applied  by  the  mftrumeniality  of 
tubes  to  a  proje6lile  force  that  was  to  throw  the  mifliie  wea- 
pons of  cogles  or  balls.  Which  application  of  it  renders  it 
fpecifically  guwpo'wder.  His  words  are:  *' In  omnem  di- 
ilantiam,  quam  volumus,  poffumus  artificialiter  componere 
ignem  co?7iburentem  ex  fale-petra  et  aliis."  What  thcfe  other 
articles  are  he  mentions  in  another  part  of  his  works,  namely, 
fulphur  and  charcoal. 

I  cannot  reftrain  myfelf  from  mentioning  the  idle  tracii- 
tional  ftory  of  friar  Bacon's  brazen  head,  which  was  to  fpeak 
and  announce  time,  becaufe  I  think  it  founded  in  a  real 
though  miftaken  fa6l.  From  confidering  what  one  may 
elicit  out  of  the  nonfenfe  of  it,  I  have  perfuadcd  myfelf  that 
it  was  an  experiment  in  horology,  and  the  model  of  a  clock 
meafuring  time  by  the  ofcillation  of  a  pendulum,  and  by 
various  movements  in  the  face  of  this  head,  (as  is  a6lually 
the  exifting  fa6l  in  the  clock  at  Bade,)  marking  the  divifions 
of  time,  together  with  a  median  ifni  that  fhould  announce 
by  found  thofe  divifions,  which,  in  allution  to  the  face  and 
lead,  was  called  fpeaking;  fimiiar  to  the  crowing  of  the  cock 
on  the  clock  at  Strafbourg,  or  to  the  cuckoo  on  the  wooden 
clocks  which  the  Germans  fell  about  our  ftreets. 

There  remains  ftill  to  be  mentioned,  inconteftably  to  hi? 
unrivalled  honour,  that  he  was  the  firft  difcoverer  of  the 
error  of  meafuring  time  by  a  falfe  period  of  the  year;  and 
the  firfi:  projeftor  of  the  reform  of  the  calendar  and  other 

*  Removed  from  mv  books,  I  quote  from  memory. 
t  In  his  tract  De  Secretis  Opcribus  Arris  et  Naturae. 
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tables  of  time,  founded  on  his  own  aftronomical  obfervations ; 
which  reform  he  propofed  to  pope  Clement  V.  It  was  the 
fate  of  this  propofal  to  be  negle£led  ;  whilft  the  imperfeft 
Gregorian  reckoning,  which  it,  hath  been  found  neceflary 
fince  to  correal,  was  adopted.  I  will  clofe  this  pt(per  with  a 
tranilation  of  the  words  of  Dr.  Jebb,  the  learned  editor  of  the 
Opus  Majlis,  as  they  ftand  in  his  preface: — '*  The  propofal 
made  by  Bacon  to  the  pope  Clement  was  one.  of  the  noblefl: 
efforts  of  human  induftry :  conndered  in  all  the  circumftances 
under  which  it  was  framed  and  compofed,  it  is  one  of  the 
moft  ftupendous  inllances  of  the  force  of  human  genius  which 
hath  been  recorded  ;  and  will  do  honour  to  our  learned  coun- 
tryman as  long  as  the  fun  and  moon  endure." 


LVir.  Obfervations  ivhich  feem  to  prove  the  Ncceffity  of  ob- 
fervlng  and  meditating  a  long  Time  before  any  deci/ive  Opi- 
nion is  formed  in  Philofophy  in  general,  and  particularly  in 
regard  to  the  Caufe  of  Earthquakes.   By  COUREJOLLES*. 


H. 


.OWEVER  painful  may  be  the  refearches  neceflary  for 
difcovering  the  canfes  which  Nature  employs  in  her  opera- 
tions, we  muft  obferve  with  great  attention  and  indefatigable 
ailiduity  in  order  to  collect  thofe  faCrts  which  are  properell  for 
conducting  us  to  the  attainment  of  this  object,  It  does  net- 
belong  to  men  to  invent  caufes ;  they  exift  in  nature,  and  it 
is  their  bufinefs  to  difcover  them. 

If  in  the  exa6l  fcienccs  the  precilion  of  a  refult  efcapes  us, 
and  if  we  cannot  extend  our  conception  but  to  that  term 
where  incommenfurability  of  dimcnfions  flops  calculation, 
how  can  the  creators  of  fyftems  pretend  to  the  privilege  of 
penetrating  to  the  bottom  of  the  abyfles  where  Nature  has 
concealed  her  primitive  caufes  ?  Nothing  then  but  experi- 
ence, obfervation,  and  comparifon,  guided  by  geometrical 
method,  can  conduit  us  with  wifdom  in  our  refearches. 

Senfible  of  this  truth,  I  have  thought  it  my  duty  to  follow 
this  progrefs  in  my  obfervations  on  every  thing  that  may  re- 
late to  the  caufe  of  earthquakes ;  for  it  would  be  imprudent 
to  affign  one  before  a  variety  of  fa£ls  are  eftablilhed.  This 
method  is  the  more  certain,  as  Nature  often  fpontaneoufly 
unveils  herfelf :  but  a  long  time  is  neceffary  to  colleft  good 
obfervations :  and  w^e  ought  never  to  be  precipitate  in  mak- 
ing them  appear,  becaufe  in  the  ftudy  of  the  fciences  there 
is  an  age  at  which  the  paflions  blind  us  by  a  too  ardent  defire 

*  From  the  Journal  de  Phyfiqiie,  Pluviofe,  an.  ic^. 
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of  acquiring  an  early  reputation  ;  ami,  vvlien  we  have  obtnirfed 
it  in  that  manner,  too  great  a  decree  of  felt- love  obliges 
lis  to  niaimaiu  our  errors,  and  to  cover  them  uitb  darknels^ 
that  \vc  may  preferve  them  from  the  attacks  of  truth.  From 
this  weaknefs  of  the  human  mind,  we  may  judge  how  dan- 
gerous we  become  to  thcfe  defiruus  of  being  ii>(tn)6lcd,  when, 
under  the  (hicld  of  a  repuiauon»  we  enipTov  every  means  in 
our  power  to  perpetuate  an  erroneous  opinion.  hr\fi\  would 
be  much  happier  than  thev  are,  if  tbofe  whofe  docmnents 
they  follow  had  proceeded  only  ftep  by  ftep  in  their  re- 
fcarches,  and  had  been  able  to  free  themfeives  from  thofe 
tranfports  of  pride  which  they  Jmprop«;rly  confound  with 
that  kind  of  felf-love  which  conducts  to  good.  They  ought 
to  have  the  courage  to  retraft  their  errors;  but  unfortunately 
we  have  no  fchool  to  teach  us  to  emplov  a  few  words  fo  dif- 
ficult to  be  pronounced — "  1  am  in  the  wron'j;." 

The  habit  of  reflecting  on,  and  coniparinj:  for  a  long  time, 
a  great  number  of  facts  refpefting  earthquakes,  might  cnT- 
boldcn  me  to  pronounce  in  regard  to  the  mani^er  in  which 
fubterranean  matters  inflame,  either  by  the  decompofition  of 
water  and  pyrites,  or  bv  other  caufes,  neither  the  nature  nor 
movement  of  which  is  perceived.  ],  however,  acknowk-dge 
my  infufficiency  to  be  fuch,  that  I  dare  not  venture  to  decide 
on  the  real  caufe  of  earthquakes.  Had  I  liftened  only  to  the 
voice  of  felf-love,  I  flionld  foon  have  fabricated  a  fyltcm  ; 
but  I  cannot  do  better  than  fubniit  my  remarks  to  the  exa- 
mination of  the  molt  acute  jihiloloplicrs,  who^  perhaps,  will 
fucceed  much  better  than  1  could  have  done.  I  (liall  there- 
fore give  an  extract  from  a  verv  extcnfive  work  which  I  com- 
pofed  on  earthquakes,  but  which  having  been  loft  by  the 
burning  of  Cape  Francois,  I  can  onlv  mention  the  principal 
obfervations,  which  mav  ferve  as  data  to  thole  employed  in 
fnnilar  refearghes. 

7.  Earthquakes  are  more  frrongly  felt  in  all  parts  which 
front  the  welt,  than  in  thofe  which  ha^e  a  different  fituation. 

2,  The  earthquakes  felt  in  dittriAs  of  great  extent  which 
face  the  north  have  never  occafioned  ihocks  fufficientty  ftrong 
to  throw  down  hoLtfcs, 

■  3.  Difiiicts  wliich  face  the  fouth  have  frequently  experi- 
enced thofe  violent  (liocks  which  occafion  great  damage;  but 
this  fituation  is  leis  dangorons  than  that  of  chlinccs  which 
front  the  weft. 

4.  Di Uriels  which  look  towaals  the  eafl  are  fometimes 
fubject  to  flight  earthquakes. 

■  5.  Large  iflands,  fuch  as  Madagafcar,  Borneo.  Ceylon, 
Java,  Celebes,    the  Moluccas^    the  Philippines,   the  Japan 
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ifles,  the  Great  Antilles,  and  all  the  other  extenfive  Iflands 
of  the  globe,  experience  earthquakes  in  the  fame  manner  as 
continents;  that  is  to  fav,  witli  more  violence  in  the  diIlri<Sls 
which  front  the  weft  and  the  fouth,  than  in  thofe  which  look 
towards  any  other  quarter. 

6.  Small  iflands,  in  confcquence  of  their  fmall  extent,  feel 
the  effeiStsof  earthquakes  alniolt  in  an  equal  manner  through- 
out all  their  parts  :  it  is  obferved,  in  particular,  that  the  nioft 
violent  fliocks  are  always  towards -the  well  and  fouth, 

7.  Parts  of  the  earth  confined  between  two  feas,  as  the 
ifthmuses  of  Porto  Bello,  Suez,  and  feveral  others,  experi- 
ence the  effects  of  earthquakes  on  the  two  oppofite  fides. 

8.  In  a  great  extent  of  coaft  which  looks  towards  the 
north,  when  changes  of  direftion  occur  fo  as  to  look  towards 
the  weft,  as  that  of  the  northern  part  of  Africa  towards  Oran, 
or  as  that  of  the  gulph  of  Marecaybo,  earthquakes  are  accom- 
panied with  peculiarities  analogous  to  their  pofition;  that  is 
to  fay,  thofe  parts  of  the  coalts  which  look  towards  tlie  weft 
are  fubje(Sl  to  very  violent  earthquakes. 

9.  Small  iflands  lying  to  the  weft  or  fouth  of  continents, 
or  of  other  iflands  much  larger,  experience  very  violent 
Ihocks.  Several  iflands  which  were  in  this  fituation  have 
difappeared  in  confcquence  of  violent  earthquakes,  by  which 
they  were  fwallowed  up  in  the  fea. 

10.  Among  the  coafts  which  face  the  weft  or  the  fouth, 
there  are  places  where  earthquakes  are  felt  with  more  violence 
than  in  others :  it  is  almoft  always  in  thefe  places  that  the 
moft  violent  fliocks  are  repeated. 

■  II.  Great  earthquakes  are  almoft  always  preceded  and  fol- 
lowed, fome  time  before  and  after,  by  fmall  Ibocks. 

12.  Two  earthquakes  have  often  taken  place  on  the  fame 
day  at  two  places  at  a  confiderablc  diftance,  and  feparated 
from  each  other  by  fea  or  by  intermediate  lands  which  have 
not  experienced  the  leaft  fhock. 

13.  Great  earthquakes  almoft  always  take  place  after  long 
rains. 

14.  Earthquak'^s  have  often  been  followed  by  malignant 
fevers  and  epidemical  dileafes. 

15.  Earthquakes  are  fornetimes  preceded  or  followed  by 
hurricanes. 

16.  We  had  a  very  violent  hurricane  at  Cape  Francois 
about  an  hour  before  the  famous  earthquake  on  the  3d  of 
June  1770.  This  hurricane  came  from  the  mountain  called 
La  Charboniere,  more  than  40  leagues  diftant  from  the  Cape. 
The  earthquake  overturned  this  mountain,  fo  that  many  of 
the  inhabitants,  negroes,  and  cattle,  were  fwallowed  up. 
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17.  The  water  barometer  eftabliOied  in  mv  great  meteo- 
rograph iiulicated  on  that  day  a  deprcHion  of  two  iiiches  eight 
lines :  in  general,  it  fell  only  two  inches  during  the  greatelt 
variations. 

18.  Tile  (lorni  experienced  throushout  the  whole  ifland  of 
St.  Domingo  in  1788,  proceeded  alio  from  the  mountain  De 
!a  Charboniere.  This  I  albertained  in  the  foUowinc;  manner: 
A  few  days  after  the  (torm,  having  made  a  tour  through  the 
illand  on  a  particular  miflion,  I  faw  in  every  place  where  I 
palled  that  the  trees  overturned  by  the  hurricane  were  lying 
in  the  direction  of  radii  proceeding  from  the  fummit  of  the 
mountain  to  the  difterent  places  which  I  vifited,  though  al- 
mofi;  all  diflant  from  its  bale  15,  20,  and  30  leagues. 

As  certain  winds  occafion  rain,  while  others  occafion 
drought,  it  will  be  neccflary  that  I  fliould  mention  their 
meteorological  effefts,  to  be  able  to  judge  of  the  influence 
which  they  have  on  earthquakes  and  volcanoes. 

19.  It  is  well  knowt\  that  when  two  contiguous  parts  of 
the  atmofphere  are  of  different  denfilies,  the  denfeft  part, 
which  conlequently  has  the  greateft  elafticitVj  moves  to- 
wards that  which  has  the  lefs,  forming  a  current  of  air, 
which  extends  towards  the  fide  where  there  is  the  leaft  re- 
finance. 

20.  The  current  of  the  trade  winds  at  fca  follows  the 
Gourfe  of  the  fun;  but  it  changes  its  diretlion  near  iflands 
and  continents. 

21.  The  eaftern  part  of  the  iiland  of  St.  Domingo  receives 
the  trade  wind  without  changing  its  direftion. 

2Z.  The  whole  north  eoalt  of  the  fame  ifland  changes  the 
direftion  of  the  trade  wind;  and,  inftead  of  fuffering  it  to 
continue  its  natural  courfeto  the  well,  attra6ls  it,  and  makes 
it  incline  towards  the  land,  to  form  a  compound  current  pro- 
ceeding from  north-eafl  to  fouth-wefl, 

23.  The  weftern  part,  from  Port  a  Piment  to  Port  au 
Prince,  attra<Sls  the  air  of  the  wefl  towards  the  eafl,  in  a  di- 
re6lion  altogether  contrary  to  the  trade  wind,  and  to  that  of 
the  eaftern  part,  or  of  Samana. 

24.  The  touthern  part  of  the  fame  ifland  altra6ls  the  trade 
wind,  and  makes  it  change  its  natural  dire6lion  from  eafl  to 
wed,  to  form  a  current  of  air  proceeding  from  fouth-eafl  to 
north-weft. 

25.  All  changes  which  take  place  in  regard  to  the  current 
of  the  trade  winds  arife,  in  all  probability,  from  the  fun  dart- 
ing his  rays  in  the  folid  parts  of  the  ifland,  which  imbibe 
them  in  the  ratio  of  their  denfities,  and  even  of  their  colours^ 
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t6.  All  thefe  warm  bodies  dilate  the  ambient  air  of  the 

atmofphere  by  which  they  are  covered. 

27.  The  vapours  of  the  fea,  being  attra6led  around  all  the 
ooafts  towards  the  centre  of  the  idand,  according  to  the  20th, 
21  ft,  22d,  23d,  and  24th  obfervations,  produce  an  afcent  of 
the  clouds  much  more  confiderable  on  land  than  at  fea.  This 
elevation  of  the  vapours  appears  in  a  very  remarkable  manner 
in  all  the  iflands  of  the  torrid  zone,  when  one  is  at  the  di- 
ftance  of  tix  or  eight  Icafrues  from  them,  and  even  more. 
Experienced  mariners  employ  this  indication  fometimes  to 
determine  the  proximity  of  land. 

28.  All  the  different  breezes  here  mentioned  change  their 
direction  in  the  night-time :  they  decreafe  in  velocity  from 
fun-fet  to  9,  10,  or  11  at  night.  After  which  a  calm  takes 
p'ace  for  fome  moments ;  the  land  wind  then  prevails  during 
the  whole  night,  in  confe({uence  of  the  condenfalion  of  the 
vapours  of  the  atmofphere,  which  being  cooled,  and  acquir- 
ing gravity  bv  the  abfence  of  the  fun,  in  their  defcent  expel 
the  ambient  air,  which  they  prefs  on  all  fides  from  the  centre 
towards  the  circumference,  that  is  to  fay,  from  the  interior 
of  the  iiland  towards  the  fea :  this  is  what  is  called  the  land 
breeze. 

29.  Of  all  the  breezes  here  mentioned,  the  eaft  and  north 
winds  are  more  frequent  in  the  countries  of  the  torrid  zone 
than  thofe  of  the  weft  and  fouth,  except  in  the  diftri<Sts  men- 
tioned in  the  23d  and  24th  obfervations. 

•  30.  The  mountains  form  fo  many  dikes  that  oppofe  the 
courfe  of  the  clouds  which  are  there  accumulated,  and,  be- 
ing condenfed,  fall  down  in  rain  on  the  fides  and  at  the  bot- 
tom of  the  mountains. 

31.  'i'hc  plains  on  the  fide  where  the  clouds  are  accumu- 
lated are  fertile,  and  thofe  on  the  oppofite  fide  are  dry.  Thefe 
mountains  therefore  divide  thel'e  countries  into  two  different 
climates. 

32.  Earthquakes  are  much  more  frequent  in  arid  countries 
than  in  diftrifts  watered  by  rain;  becaufe,  in  all  probabilitv, 
the  vapours  of  the  interior  part  of  the  country  are  there  col- 
letled,  and  proceed  thither  more  than  to  thofe  where  the  rains 
render  the  earth  compaft. 

33.  The  faces  of  mountains  which  look  towards  the  north 
and  the  eaft,  are  nif)re  cooled  by  the  rains  than  thofe  which 
look  towards  the  louth  and  weft. 

34.  In  the  Spanilli  plains,  fituated  in  the  centre  of  vSaint 
Domingo,  tliere  are  feveral  infulatcd  mountains,  which,  not- 
withftanding  their  fmall  extent,  exhibit  the  different  tempe- 
ratures indicated  around  their  fides  by  Ihades  of  verdure  ana- 
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logons  to  the  coolnefs  or  drynefs  occafioned  by  thefe  different 
pofitioiKs, 

35.  The  mountains  of  countries  fubjeft  to  creat  rains 
abound,  in  general,  with  verv  hard  rocks  which  rife  abrnpt- 
ly  ;  the  places  which  are  lefs  fteep  are  covered  with  compact, 
red,  black,  and  fat  earth,  which  produces  vigorous  trees  of  a 
dark  green  foliage, loaded  with  creeping  plants, and  furrounded 
by  herbaceous  (hrubs,  and  heaps  of  manure  arilinfr  from  the 
rotten  leaves  and  trunks. 

36.  The  mountains  of  arid  countries,  being  compofed  of 
a  great  deal  of  light  earth,  are  rounded  at  the  iummi's  ;  they 
nave  in  general  a  more  gentle  declivity  than  thcfe  of  ramy 
countries,  and.  when  too  rapid,  frairments  of  them  crumble 
down  :  the  trees  w  hich  grow  on  thefe  mountains  produce 
very  hard  timber,  and  fcarcely  any  creeping  plants  arc  found 
near  them. 

37.  The  earth  of  mountains  watered  bv  rain.-  being  com- 
pacl,  as  obferved  in  the  35th  nbfervation,  does  not  permit 
the  rain  water  to  penetrate  them  ;  it  trickles  down  the  fur- 
face,  and  flows  into  the  ravines,  at  the  fame  time  that  it  falls 
from  the  heavens. 

38.  The  mountains  in  arid  countries  are  in  general  co- 
vered with  calcareous  earth  or  chalk,  and  the  fragnnnts  of 
other  tender  flones  mixed  with  the  powder  of  dried  vegetables, 
vhich  altogether  form  a  fponixy  light  earth.  This  earth  is 
eafily  penetrated  by  rain  water,  and  it  retams  it  in  the  bofom 
of  the  mountains  or  of  the  eminences  by  which  thev  are  fur- 
roimded.  This  water  efcapes  merely  bv  a  How  filtration, 
which  produces  continual  fprings  that  traintam  the  ftreams 
in  the  ravines ;  and  thefe,  in  their  turn,  fupply  the  rivers  that 
fall  into  the  fea.  It  is  for  this  reafon  that  thofe  part?  of  St. 
Domingo  towards  the  weft  have  more  ravines  and  running 
ftreams  than  the  northern  and  eaftern  parts  of  the  ifland. 
The  cafe  is  the  fame  in  the  Great  Antilles. 

39.  The  calcareous  ftone?  found  on  the  mountains  of  the 
weft  part  of  St.  Domingo  exhibit  the  empty  nefts  of  the  po- 
Ivpes  bv  which  they  were  formed.  Thefe  foflils  are  found  in 
all  the  mountains  of  St.  Marc  and  the  Gonaives  in  fuch 
abundance,  that  when  broken  with  a  large  hammer  it  is 
more  difficult  to  find  any  without  the  imprellion  of  a  madre- 
pore than  thofe  from  which  it  is  effaced  *, 

40.  la 

*'  To  afcertain  'vith  Certainty  whether  thefe  foffils  have  been  left  in 
corfequence  cf  the  fuit'ace  of  the  Tea  becoming  lo\''er,  I  caufed  a  well  te 
b-i  d'Jg  at  the  bottom  of  a  rock  on  a  plantation  which  I  had  opp<jfitcto  the 
C'P'^  Town,  in  order  to  ered  there  a  machine  I  had  conftruited  at  a  great 
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40.  Tn  the  north-eall  part  of  St.  Domingo  it  is  obferved 
that  the  calcareous  (tones  of  the  mountains  are  very  hard, 
and  exhibit  no  traces  of  their  origin  :  they  mutt  be  pohflied 
before  it  is  polIib!e  to  diftinguiih  in  them,  as  in  other  mar- 
bles of  the  fame  kind,  corals,  the  polypiers  of  madrepores^ 
SL.nd  the  other  chara£teriftic  marks  of  calcareous  ftones. 

41.  The  diftrids  which  front  the  \ve(t  are  thofe  where 
volcanoes  manifeft  themfelves  in  preference  to  others. 

43.  Next  to  the  diftricts  which  front  the  welt,  thofe  which 
look  towards  the  fouth  are  thofe  where  fubterranean  fireS 
oftenelt  produce  volcanoes. 

43.  Extenfive  dittriils  which  look  direftly  to  the  eafl  have 
no  volcanoes,  unlefsa  continent  or  large  ifland  be  to  the  ea(l 
of  the  place  where  thev  might  manifeh  themfelves. 

44.  The  volcanoes  of  Sicily,  according  to  feveral  obferva- 
tions  made  on  different  eruptions,  feem  to  be  onlv  ramifica- 
tions of  V'efuvius  fituated  to  the  north-eall  of -^tna,  Lipari, 
and  the  other  {"piracies  in  the  weltern  part  of  the  kingdom  of 
Naples. 

45.  There  are  onlv  two  or  three  volcanoes  in  all  thofe 
parts  of  the  globe  which  are  known,  that  incline  towards  the 
iouih-eail :  they  are  thofe  of  the  illand  of  Bourbon  and  of 
Kamtfchatka. 

46.  In  no  part  of  the  known  world  is  there  a  volcano  in  a 
fituation  that  looks  towards  the  north. 

47.  Of  the  great  number  of  volcanoes  found  in  fituations 
looking  to  the  welt,  there  are  43  in  the  courfe  of  400  leagues 

txpenfe,  that  pofterity  might  know  it  in  a  polni've  mp.rncr;  but,  being  in 
hsfte  to  ("et  out  for  France,  in  cDnfequence  of  mv  being  appointed  a  de- 
puty of  the  colony,  and  as  my  cunftituents  pretended  th^t  the  aiTembly  of 
the  ftatcs-general  would  he  ended  before  mv  arrival  if  I  did  not  I'peedily 
depart,  I  was  obliged  to  leave  tiiis  machine  m  May  17^9,  without  being 
able  to  finiih  it.  It  ccnfifted  chiefly  of  various  movements  which  turned 
frii:r  large  copper  cvlinders,  each  iix  feet  in  heighr.  with  their  floats  and 
other  apparatus,  according  to  the  form  of  my  meteorographs,  in  order  to 
mark  the  height  of  the  rides  each  day,  every  moith,  and  every  lunar  year 
for  a  century. 

The  rifiiig  and  falling  of  the  fea  was  to  make  the  water  enter  and  flow 
oyr  by  a  canal  a  foot  '11  breadth :  a  fmall  aperture  of  fix  lines  only  in  dia» 
meter  placed  at  the  bottom  of  the  well  was  to  receive  the  water  of  this 
canal  fp  as  to  fuScr  it  to  rife  and  fall  only  m  a  very  gentle  manner.  A 
large  fioat  of  copper  hermetically  fealed  wa;  to  terve  as  a  moving  power 
to  wind  up  this  clock  each  tide  by  means  of  a  kind  of  fcapement. 

But  unfortunately  at  the  time  the  Cape  was  burnt  my  houte  was  plun- 
dered, and  all  the  copper,  iron,  and  fteel  work  of  this  machine  were  car- 
ried away ;  lb  that  I  liave  been  told  no  veiliges  of  it  are  left.  A  laroe 
chtft  full  of  manuicripts,  the  fruit  of  thirty  years  labour  in  the  arts  and 
Ifiien^cs,  ufeful  to  the  colonv,  fliartd  the  fame  fate, 
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in  the  Cordilleras,  which  extend  along  the  South  fea  frorti 
Chili  to  Panama. 

48.  There  are  reckoned  to  be  30  or  35  volcanoes  on  the 
eoaft  of  New  Spain  which  looks  towards  the  fuuth-wcft  on 
the  fide  of  the  Pacific  ocean. 

49.  The  volcanoes  fitualed  on  lakes  or  deep  giilphs,  and 
which  have  a  narrow  mouth,  manifeft  themfclves  fometinics 
differently.  That  of  the  lake  of  Nicaragua  is  fituated  on  an 
ifland  to  the  eaft  of  the  ifihmus  which  feparates  that  lake 
from  the  South  fea,  or  to  the  norih-weft  of  the  other  parts 
of  the  continent,  *  ' 

50.  Volcanoes  are  more  violent  after  long  and  heavy  rains, 
than  after  and  during  the  time  of  drought. 

51.  When  rain  falls  in  an  equal  quantity  on  all  the  parts 
of  a  mountain,  that  which  falls  on  the  fummit  mud  naturally 
run  down  and  penetrate  very  little  into  the  earth;  while  the 
fides  receive  not  only  that  of  the  heavens,  but  that  alfo  which 
comes  from  the  fummit. 

52.  The  fides  of  a  mountain  become  plane  in  proportion 
as  they  become  lower,  and  to  their  difi:ance  from  the  fummit. 

t^^.  The  loweft  parts  of  the  fides  of  a  mountain  muft  ne- 
ceffarily  imbibe  more  water  than  the  higher  parts.  The 
quantity  imbibed  mufi:  be  greater  as  the  inclination  of  the 
fides  decreafes  in  approaching  the  bafe. 

54.  In  the  interior  part  of  fteep  mountains  there  muft  be 
places  to  which  the  water  cannot  penetrate.  Thefe  places, 
in  all  probability,  are  vliofe  which  approach  neareft  to  the 
vertical  line,  proceeding  from  the  fummit  and  terminating 
perpendicularly  towards  the  middle  of  the  bafe. 

55.  If  the  filtration  of  rain  water  through  the  earth  on  the 
fides  of  mountains  Hops  up  the  pores,  and  if  the  fubierranean 
vapours  do  not  find  room  to  efcape  through  thefe  fides,  they 
muft  proceed  towards  thofe  pans  which  approach  the  ver- 
tical line  drawn  from  the  fummit,  which  is  tlie  place  where 
they  can  find  a  paflage  by  foaking  through  the  pores  of  the 
dry  earth  which  muft  be  there  found. 

56.  If  gas  and  fubterranean  fires  are  thrown  towards  the 
axis  of  the  mountain  by  the  inteimifi^ion  of  waters  whicli 
ftop  up  their  other  pafi!ages,  the  elafticity  of  thefe  fluids  ac- 
cumulated at  the  centre  muft  npceftarily  increafe.  It  appears 
that,  from  this  obfervation,  we  may  deduce  the  reafon  why 
volcanoes  often  break  out  after  long  continued  rains. 

57.  Whether  it  be  the  decompofition  of  water,  or  any  other 
caule,  that  makes  the  fire  of  volcanoes  be  difengaged,  this 
fire  muft  neceflarily,  as  already  faid,  purfue  that  route  where 
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it  finds  the  leall  refiftance  to  its  free  paflfage.  It  appears, 
then,  that  this  route  nuift  be  that  where  the  waters  have  not 
flopped  up  the  pores  of  the  earth.  It  is  for  this  reafon,  pro- 
bably, that  volcanoes  manifeft  themfelves  at  the  fummits  of 
mountains. 

58.  The  crevices  of  volcanic  mountains  incline  oftener 
from  their  centre  towards  the  weft  or  the  fouth  than  towards 
the  other  fides.  It  is  always  towards  thofe  parts  that  \olca- 
noes  throw  out  their  lava.  The  reafon  of  ihis  feems  to  be 
e>:plained  bv  the  31ft,  ^id,  33d,  34th,  35th,  and  36th  ob- 
fervations,  and  in  prirticular  by  the  37th  and  38th. 

59.  The  mod  violent  volcanoes  almoft:  always  manifeft 
themfelves  in  the  higheft  mountains. 

60.  It  would  appear  ihat  the  ice  on  the  fummits  of  thefe 
mountains  ouy^ht  to  fecure  the  earth  found  there  from  being 
penetrated  l)y  the  fnow  water  which  the  temperature  of  the 
air  mav  fometimes  diffolve;  and,  as  this  temperature  a6ts 
•onlv  on  the  furfaceof  the  hiow,  the  ice  below  ought  to  throw 
off  that  which  is  melted  towards  the  fides  where  the  declivity 
is,  and  bv  thefe  means  prevent  the  water  from  penetrating 
the  earth  of  the  fummit  to  moifien  that  at  the  centre  of  the 
mountain. 

6i.  Volcanic  mountains  which  are  not  verv  high,  or  which 
are  not  fituated  agreeably  to  the  general  pofition  to  which 
fubterranean  fires  feem  to  proceed,  have  in  general  only 
weak  volcanoes,  which  often  in  the  end  become  extinel. 

62.  Manv  of  the  extino\ii(hed  craters  have  become  lakes, 
or  refervoirs  of  rain  u  ater,  at  the  fummit  of  mountains ; 
fprings  commonly  manifeft  themfelves  around  their  fides, 
and  ferve  to  fertilize  the  lands  at  their  bottom. 

67,.  Hiftory  makes  mention  of  manv  lakes  which  have 
been  formed  by  mountains  being  fwallowed  up  :  all  countries 
fubjeft  to  earthquakes  have  a  great  many  of  them. 

64.  The  earth  has  been  feen  to  fwell  up  fo  as  almoft  to 
.form  a  hemifpherical  mountain,  and  to  burft  fuddenly,  with 
a  horrid  explofion,  and  leave  nothing  but  a  lake  in  the  place. 

65.  Many  iilands  have  emerged  from  the  fea  :  fonie  of 
thefe  have  exifted  for  a  long  time,  others  have  gradually  dif- 
appeared  ;  aiul  lome,  in  confequence  of  a  continual  undula- 
tion, occafioned  by  fubterranean  fire,  have  difappeared  after 
being  fiowlv  conlunied. 

It  is  here  proper  to  obfcrve,  that  all  thefe  events  take  place 
in  continents  or  iilands  the  pofitions  of  which  are  analogous 
to  thofe  mentioned  in  the  ift,  3d,  and  9th  obfervations. 

Though  this  memoir  is  onlv  a  very  ftiort  extracl  from  a 
manufcript  loft  daring  the  troubles  of  the  Cape,  I  think  it 
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my  duty  to  publifh  the  moft  ftriking  parts  of  that  wotk  which 
my  memory  has  enabled  me  to  preferve.  It  is  poffible  that 
among  thei'e  obfervations  there  arc  fome  particulars  which 
require  to  be  rectified  :  but  I  (hall  leave  to  thofe  who  may  be 
defirous  of  employing  their  time  on  fimilar  reicarches  to  exa- 
mine them  with  attention,  and  to  increafe  the  number  fo  as 
to  form  a  complete  work  founded  upon  ta6ls. 


LVIII.  Obfervations  OJi  an  Optical  Pbcenovieno7i  produced  hy 
Moon-light  in  the  Vapours  oj  the  Atmojpherc.  By  ProfeJJor 
Wrede*, 


A. 


.BOUT  fifteen  minutes  pafl  ten  at  night  on  the  14th  of 

December  1800,  I  obferved  above  the  horizon  ofJoachims- 
thal,  in  the  Ukermark,  a  very  fingular  kind  of  refleetion  of 
the  rays  of  the  moon's  light,  and  fuch  as  1  had  never  before 
obferved.  The  temperature  of  the  air,  in  confequence  of  a 
thaw,  was  extremely  moderate,  and  towards  the  fouth  and 
wed  the  fkv  was  perfe6lly  ferene,  lb  that  (lars  from  the  firfl 
to  the  third  magnitude,  notwiihltanding  the  great  fplendour 
of  the  moon's  light,  could  be  clearly  diltinguiflied  on  the  blue 
ground  of  the  atmofphere.  Tovi-ards  the  ealt  and  north, 
however,  it  had  a  milk  white  colour,  and  there  appeared 
near  the  horizon  in  the  north -eaft  quarter  a  few  itreaked 
clouds,  which  the  common  people  generally  confider  as  an 
indication  of  wind.  But  thefe  as  well  as  the  other  cloudy 
parts  were  fo  tranfparent  that  feveral  of  the  circumpolar  ftars, 
fuch  as  the  Great  and  Lefs  Bear, Cepheus,  and  Caffiopeia,  could 
be  obferved.  The  lower  parts  of  the  atmofphere,  as  well  as 
thofe  flrata  in  which  the  above  clouds  floated,  appeared  on 
the  firlt  view  to  be  entirely  at  reft.  The  moon  leemed  to  be 
nearly  in  the  wefl-fouth-weft  quarter,  and  was  fo  bright  that 
the  fpots  of  her  illuminated  fide  could  be  eafily  diltinguiflied. 
In  re<rard  to  her  aftronomical  pofnion  fhe  was  near  the  flar  t 
in  the  eaftern  band  of  the  Fifh,  a  little  to  the  weft  of  Mars, 
and  much  further  from  Jupiter.  In  this  pofnion  flie  was 
furrounded  by  two  very  eccentric  rings,  thefmaller  of  which, 
being  concentric,  had  the  form  of  an  ellipfe;  but  the  larger 
was  circular,  as  reprefenled  in  the  annexed  engraving, 
(Plate  VIII.) — ^The  principal  axis  of  the  ellipfis  lay  fouth 
and  north,  and  the  conjugate  axis  eaft  and  weft.  It  was 
interfeded  in  the  former  direction  by  the  eccentric  circle;, 

*  From  Brr  Qejclljcbaftl^atitrforfchejidtr  Freunde  zu  Bali}i  Neue  Scbriften, 
vol.  iii.   1804. 
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which  at  the  fame  time  pafled  apparently  through  the  middle 
of  the  moon,  and  its  centre  lav  to  the  caftward  in  the  zenith 
of  the  ohferver  near  Capella  in  Auriga.  The  extent  of  this  large 
circular  ring,  the  apparent  thicknefs  of  which  was  fcarcely 
equal  to  the  half  of  the  moon's  diameter,  covered  about  the 
following  places  of  the  heavens:  The  band  of  the  Filh,  the 
head  of  Andromeda,  a  part  of  Frederick's  Glory  and  the  Dra- 
gon ;  the  feet  of  the  LelTer  Bear,  Alioth  in  the  tail  of  the 
Great  Bear,  the  Small  Lion,  and  the  neck  of  the  Large  Lion, 
lo  that  Kegulus  Hood  about  two  or  three  of  the  moon's  dia- 
meters witliout  the  circle.  It  then  proceeded  between  the 
Crab  and  the  Water  Ser|)ent,  above  the  Unicorn,  under 
Orion's  belt,  above  the  i3randcnburgh-Sceptre,  Eridanus, 
George's  Harp,  and  the  Whale's  Back,  to  the  band  of  the 
Fifli.  The  ellipfe  extended,  according  to  its  greater  diameter, 
from  the  ftar  0  to  the  northern  arm  of  Andromeda,  to  the 
ftar  T  in  the  Whale,  and  then  ran  eafl:  above  the  tail  of  Aries, 
fo  that  Mars  was  included  by  it  near  ^  of  that  confttllation; 
on  the  welt  fide  it  extended  nearly  to  the  equinoftiai  colure; 
on  the  fouthern  and  northern  edges  the  ellipfis  appeared  to 
be  double,  and  fometimes  triple.  There  were  feen  here  pale 
fliining  rings  in  pairs,  one  pair  of  which  had  a  greater  tranf- 
verfe  axis,  and  the  other  a  fmaller,  than  the  principal  ellipfis. 
The  latter  was  the  cafe,  in  particular,  t'"^wards  the  end  of  the 
phaenomenon.  It  Ibmetimes  appeared  as  if  the  two  exterior 
rings  formed  a  particular  ellipfis,  which  was  concentric  with 
the  prnicipal  one,  but  which  had  a  fmaller  conjugate  axis, 
and  interi'jcled  the  bright,  luminous,  elliptical  ring  in  four 
places.  Where  the  latter  was  touched  bv  the  circular  ring 
there  appeared  two  flriking  parafelena,  the  northern  one  of 
which,  about  eleven  o'clock,  exhibited  a  few  faint  prifmatic 
colours )  but  the  fouthern  one  did  not  difpcrfe  the  light  in  the 
fame  manner,  only  that  at  it?  circumference  it  had  a  fome- 
what  yellowiih  w'hite  appearance.  The  points  where  the 
falfe  elliplis  interfered  the  large  circular  ring,  did  not  exhibit 
the  fmalleft  appearance  of  priimatic  refraftion.  The  proper 
elliptical  ring  from  the  moon  towards  the  north-weft  was 
very  ill  defined,  and  fcarcely  uninterrupted;  and  this  was 
the  cafe  alio  with  the  large  ring  towards  the  neighbourhood 
of  the  Llnicorn,  where  there  were  fewer  vapours,  and  where 
the  fkv  towards  the  horizon  was  perfectly  ferene.  In  other 
refpeits,  both  rings  appeared  very  diftincl:,  and. of  a  white  co- 
lour ;  but  this  charaiter  was  loll  by  the  large  one  within  the 
ellipfis,  and  the  nearer  it  approached  the  moon,  which  over* 
powered  and  obfcared  it  by  her  fplendour.  At  this  place, 
alfoj  its  thicknefs  appeared  to  be  as  great  as  in  the  neighbour- 
hood 
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hood  of  the  Unicorn  :  in  other  places  it  was  quite  unirorm. 
The  elliptical  ring  towards  the  eaft  exhibited  a  very  white  and 
thicker  part,  which  becajnederaturcd,  and  no  longer  coincided 
with  the  ellipie  the  nearer  the  phjenomcnon  approached  to 
its  end.  This  happened  a  few  minutes  pa(i  eleven  o'clock, 
after  both  the  rings  had  loft  their  colour,  and  when  the  moon 
began  to  be  fLirroundcd  bv  a  yellow  nimbus.  At  twenty  nii- 
nutes  pait  eleven  both  the  circle  and  ellipfe  had  difappeared  j 
but  the  nimbus  around  the  monn  had  fn  incrcafed,  that,  ac- 
cording; to  the  eve,  it  was  equal  to  iix  diameters  of  the  moon, 
or  about  three  detrrees.  The  vapours  in  liie  atmof|-bere  were 
•at  this  lime  no  longer  diftributed  in  an  uniform  manner,  but 
•  thrown  too;ether  in  malfes  of  diflerent  dcnfities,  which  iormed 
regular  clouds,  and  in  which  fome  motion  was  obferved.  Nei- 
ther fnow  nor  rain,  however,  followed,  but  the  weather  as  well 
as  the  temperature  of  the  atmofphere  continued  the  fame. 
About  eleven  o'clock  tlie  following  evcninjr  a  little  cold  rain 
fell ;  but  the  drops  were  exceedingly  fitie,  and  it  did  not  long 
continue. 

Having  finifhed  the  defcription  of  this  phsenomenon,  it 
might  naturally  be  expected  that  I  fhould  give  fome  explana- 
tion of  the  caufes  which  produced  it ;  but  I  have  not  fuflB- 
cient  confidence  in  my  own  abilities  to  undertake  fo  difficult 
a  tallc.  As  far  as  can  be  deduced  from  the  principles  of 
optics  and  the  doflrine  of  light,  it  may  be  afcribed  to  fome 
infulated  clouds  of  different  thickncfs  and  denfitv,  or  to  fe- 
veral  ftrata  of  clouds  lying  near  and  above  each  other.  The 
phsenomenon  of  the  parai'elena,  where  both  rings  apparently 
interfered  each  other,  gives  us  reafon  to  conjecfture  that  they 
adlually  cut  each  other;  and  that  therefore  we  may  admit 
as  the  caufe  the  tirft  cafe,  that  is  to  fay,  one  finale  ftratum  of 
clouds  of  unequal  thicknefs  and  denfuy.  It  is  not  improbable 
that,  in  regard  to  the  elliptical  ring,  the  cafe  was  the  lame  as 
with  the  lenticular  elevations  in  common  window  glafs, 
which  diftort  obje6ts,  extend  them  in  length,  and  give  to 
round  things  an  elliptical  form.  But,  in  my  opinion,  it  is 
more  difficult  to  explain  why  the  larger  ring  was  perfeftly 
circular,  and  appeared  fo  eccentric ;  w  hv  the  image  of  the 
moon  lav  at  the  end  of  the  radius  in  the  periphery.  It  is 
very  probable,  as  has  been  already  remarked  by  various  ob- 
fcrvers,  that  durincj  this  phenomenon  there  were  in  the  thick 
valours  of  the  atmofphere  feveral  hollow  cones  or  funnels 
■which,  bordering  on  the  bafis  of  the  image,  formed  feveral 
fings;  for  the  latter  occafioned,  in  the  places  of  interfe<!:l:ion, 
an  appearance  of  the  prifmatic  colcnirs.  Sht)uld  this  con- 
iecHure  be  a»jreeabie  to  truth,  the  higlicr  geometry,  and  par- 
3  ticularly 
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ticularly  the  doftrinc  of  conic  fediovis,  iniglit  be  employed 
for  expiainino;  fimilar  ph^enoniena.  But  rcfpe6ling  this  point 
time  nuid  delermiae. 

But  that  the  above  obferved  phrenomenon  may  in  fome 
meai'ure  be  ufeful  to  metcorologifts,  I  (liall  here  add  a  few 
remarks.     If  we  eftimate  the  traniverfe  diameter  of  the  el- 
lipfe  at  60',  and  the  diameter  of  the  circular  ring  at  more 
than  :20°,  it  mud  be  admitted  that  the  whole  phenomenon 
was  at  no  great  height  in  the  atmofphere,  elfe  it  niuft  have 
comprehended  fewer  of  the  conltellations :    the  vapours  in 
which  ii  appeared  floated  therefore  in   a  very  low  fituation, 
and  near  the  obierver's  horizon.     It  thence  follows,  that  thi^ 
pha^nomenon  could  be  vifibie  to  no  other  perfon,  unkTs  he 
had  the  fanje  ftratum   of  clouds  over  him,  and  beheld  the 
moon  through  it;  and  it  is  probable  that  the  phajnomenon 
might  have  remained   unnoticed  had  the  obferver  been  a 
mile  towards  one  fide  from  the  pofition  in  which  he  then 
ftood.     We  may  adm.it,  not  without  realbn,  that  all  fuck 
circles  with   which   the  fun  and  moon  are  fometimes  fur- 
rounded  are  not  at  a  very  confiderable  diftance  from  the  fur- 
face  of  the  earth,  and  therefore  are  not  vifible  in  a  greater 
extent  than  40  or  50  miles.     If  the  higheft  clouds  over  the 
fea  can  l>e  feen  only  at  the  diftance  of  about  20  geographical 
miles  above  the  horizon,  how  much  more  muit  a  pheno- 
menon which  takes  place  in  far  lower  diftri5:s  of  the  atmo- 
fphere efcape  the  notice  of  different  obfervers  whofe  pofitions 
are  at  a  great  diftance  from   each  other,  and  particularly 
when  its  vilibilitv  depends  on  the  angle  under  which  an  obje«2: 
mud  be  viewed  to  obferve  that  peculiar  image  which  is  pro- 
duced !     We  never  fee  the  rainbow  in  a  cloud,  or  rather  in 
the  falling  drops  of  rain,  when  the  fun  is  either  too  high  or 
too  low.     In  the  high  Alps  of  Swiflerland  it  fometimes  hap- 
pens, that  inftead  of  a  bow  there  is  feen  a  complete  circle  of 
the  prifmatic  colours  in  the  drops  precipitated  from  the  at- 
mofphere.    In  the  fame  manner,   the   vifibility  of  various 
other  phaenomena  in  the  atmofphere  depends  on  the  point 
of  fight  which  is  favourable  for  the  obfervation.   We  there- 
fore ought  not  to  afl'ert  that  fuch  or  fuch  phaenomena  feldom 
occur ;  we  ought  rather  to  fay  that  they  have  been  feen  by 
individual  obfervers,  and  in  particular  geographical  points  of 
fight.  _  ^^ 

I  fliall  embrace  this  opportunity  of  making  fom.e  obferva- 
tions  on  an  alTertion  which  appeared  in  one  of  the  public 
journals  of  laft  year.  Speaking  of  a  rainbow  .produced  by 
moonlight,  w-hich  was  obferved  on  the  5th  of  September  iSod 
^rom  the  obfervatory  of  Gottingen,  the  account  concluded 

with 
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with  aflcrting  that  this  very  rare  phasnomenon  had  been  ob- 
fervcd  fince  the  period  of  Aridotlc  only  eleven  times,  and  in 
Germany  oniy  once,  by  Weidler^  in  17  >9.  1  can,  however, 
produce  two  inlhuices  of  a  kmar  rainbow  fein  in  Germany. 
in  the  year  1799  or  179H  I  oblervcd  in  Pomerania,  at  a  vil- 
lao^e  in  the  neighbourhood  of  WolHn,  a  rainbow  of  this  kind, 
even  tliough  the  moon  was  not  full.  If  my  memory  does 
not  fail  me,  it  was  then  a  mild  harvelt  evening,  and  at  moil 
only  eight  o'clock.  The  fky  was  pretty  clear,  and  the  moon 
was  about  30  or  40  degrees  above  the  horizon  towards  the  eaft. 
Towards  the  wert  I  obl'erved  a  cloud  at  about  the  lame  height, 
and  in  this  was  feen  the  rainbow,  the  colours  of  which  were 
exceedingly  lively.  Its  ends  only  were  pale,  and  very  faint. 
It  w-as  larger  than  a  ijoadrant,  but  did  not  form  a  complete 
femi-circle.  The  livelmefs  of  the  colours  did  not  long  con- 
tinue after  it  was  fnft  oblerved  ;  for  a  welt  wind  drove  the 
cloud  before  it,  and  a  fmall  fhower  fell.  In  the  month  of 
October  1798,  about  eleven  at  night,  I  faw  a  fecond  lunar 
rainbow,  during  a  lliower,  in  a  fjcld  of  Joachimfthal.  The 
moon  was  in  the  ealtcrn  quarter,  and  at  a  confiderable  eleva- 
tion. The  extent  of  this  rainbow-  was  about  180  degrees, 
and  it  ftood  with  both  its  extremities  on  the  ground.  Its 
colours,  however,  were  exceedingly  faint ;  but  the  refra«Slion 
was  fo  apparent,  that  a  fecond  pale  rainbow  was  obferved 
near  to  it.  I  have  mentioned  thefe  two  obfervations  to  fliow 
that  it  is  improper  to  fay  that  thefe  phenomena  feldom  oc- 
cur; we  ought  only  to  Tay  that  they  have  been  feldom  deli- 
neated and  n>ade  known.  If  the  friends  of  natural  philofophy 
could  make  obfervations  in  every  place  where  fuch  phaeno- 
mena  occur,  or  were  thole  '[q&w  by  accidental  obfervers,  who 
often,  through  inditi'erence,  conlider  fuch  things  as  hardly 
worth  notice,  communicated  to  tliem,  there  is  no  doubt  that 
my  aiTerlion  would  be  conrirmed. 


LIX.  Kcte  -upon  a  peculiar  Vegetable  Principle  contained 
in  Coffee.  By  RiCHARD  Chenevix,  E/q.  F.  R.  S. 
M.  R.  L  A* 


I 


N  a  veffel  calculated  to  confine  the  vapour  of  water,  I 
heated  a  conliderable  portion  of  that  liquid  upon  about  a 
pound  of  raw  coftee  iniported  direclly  from  Martinico,  and 
of  the  qualities  of  which  I  was  well  allured.  I  then  liltercd 
the  liquor,  and  reduced  it  nearly  to  drynefs,  in  a  glafs  cva- 

■^  Communicated  by  the  Author, 
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f)oratIng  di(h,  at  a  gentle  heat.  By  this  means  I  obtained  a 
Imall  quantity  of  a  clear  yellow  refiduum  like  the  moil  tranl- 
parent  horn,  and  of  the  confiitence  of  honey.  This  refiduum 
did  not  deliquelce,  or  feem  to  be  fubje6l  to  change,  by  expo- 
lure  to  the  atmofphere.  It  was  foluble  in  alcohol.  It  did 
not  manifeft  either  acid  or  alkaline  properties.  By  fonie  ex- 
periments 1  perceived  it  to  be  a  fubftance  differing  eflenlially 
from  all  the  vegetabfe  principles  with  which  I  was  acquainted; 
and,  finding  that  I  could  obtain  it  pure  by  the  method  which 
Prouft  ufed  to  procure  tannin,  I  proceeded  in  the  following 
manner : 

I  poured  a  folution  of  muriate  of  tin  into  fome  water  which 
had  been  made  to  boil  upon  coffee,  and  obtained  a  precipi- 
tate, which  I  collcfSled  upon  a  filter,  and  wafhed.  I  then 
put  it  into  water,  and  caufed  a  current  of  fulphureticd  hv-dro- 
gen  gas  to  pafs  flowly  through  the  liquor.  By  this  procefs  the 
Qxide  of  tin  combined  with  the  fulphuretted  hvdrosfcn  2;a3  ;  and 
the  fubftance  originally  contained  in  the  coffee,  but  which, 
as  I  (liall  immediately  iliow,  had  combined  with  the  metallic 
oxide,  was  difengaged,  and  remained  in  the  liquor;  while 
the  hydrogenized  fulphurei  of  tin  was  precipitated.  It  then 
remained  only  to  evaporate  the  liquor  to  obtain  the  vegetable 
principle.  In  this  ftate  it  exhibited  nearly  the  fame  appear- 
ance as  before  it  had  been  combined  with  the  oxide  of  tin  ; 
but  feemed  of  a  lighter  colour,  and  more  clear  and  tranf- 
parent;  being  freed,  as  I  fuppofe,  from  all  extractive  or 
other  matter. 

Imagining  it  now  to  be  fufficiently  pure,  I  diffolved  it  in 
a  very  Imall  proportion  of  water,  and  examined  it  chemically. 

The  folution  was  of  a  bright  horn  colour,  and  had  a  bitter 
tafte,  though  not  unpleafant.  It  was  neither  acid  nor  alka- 
line. 

Solutions  of  potafh,  offoda,  or  of  ammonia,  poured  into 
the  liquor,  changed  its  colour  to  a  bright  garnet  red. 

Nitric  acid  produced  a  fimilar  effect. 

Very  concentrate  folutions  of  the  alkaline  carbonates  did 
not  caufe  a  precipitate,  as  in  a  folution  of  tannin. 

Sulphuric  acid  became  of  a  dirty  brown  colour  with  the 
folution;  but  no  other  change  was  apparent. 

With  muriatic,  phofphoric,  and  the  vegetable  acids,  there 
was  no  change,  even  of  colour. 

With  muriate  of  gold,  of  platina,  of  copper,  there  was 
not  any  change,  but  what  would  naturally  rcfult  from  a 
mixture  of  the  colours  of  both  liquors. 

With  any  folution  of  iron,  in  which  there  was  not  excefs 
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of  acid,  the  liquor  pafTccl  to  a  bcantiful  green;  and,  if  it  wa» 
concentrate,  there  was  a  green  precinitatfc.  Salts  forjned  of 
the  red  oxide  of  iron  fuccciedcd  the  bed;  and  the  reciprocal 
adion  of  this  principle  and  iron  is  alnioft  as  delicate  as  that 
of  either  gallic  acid  or  tannin,  and  iron. 

With  muriate  of  tin,  there  was  a  very  abundant  yellowifli 
precipitate,  which  was  a  combination  of  the  new  vegetable 
principle,  with  oxide  of  tin.  Both  this  precipitate  and  that 
with  iron  are  foluble  in  all  the  acids,  and  the  liquors  lole  their 
colour. 

Lime  water  did  not  caufe  any  precipitate  in  this  liquor, 
nor  did  llrontia  water.  Barytes  water  gave  a  fawn-coloured 
precipitate.  With  lime  water,  tannin  gave  a  blueiOi  green 
precipitate ;  and  nearly  the  fame  with  Itrontia  water,  as  alfo 
with  barvtes  water. 

A  folution  of  animal  gelatine  did  not  give  any  precipitate 
with  this  vegetable  principle.  The  effett  of  tannin  upon- 
gelatine  is  well  known. 

By  the  above  experiments  it  appears  that  this  principle 
bears  fufficient  charatlers  to  diftinguiih  it  from  tannin,  or 
any  other  vegetable  principle  with  which  we  arc  acquainted. 
The  onlv  property  which  it  pofleflTes  in  common  with  tannin, 
is  its  affinity  for  oxide  of  tin  j  while  it  is  clearly  diftintt  from 
tannin  in  every  other  rcfpe6t. 

It  is  evident  that  coffee  before  it  is  roafled  does  not  con- 
tain tannin.  A  folution  of  gelatine  poured  into  a  decoction 
of  roaded  coffee,  gives,  however,  an  immediate  precipitate  j. 
and  this  precipitate  is  the  combination  of  tannin  with  gela- 
tine. Meffrs.  Prouft,  Seguin,  and  Davy,  have  obferved  that 
heat  develops  the  tanning  principle  in  many  vegetables.  In 
a  commercial  point  of  view,  it  would  be  effential  to  examine 
whether  thofe  vegetables  are  not  fuch  as,  before  being  heated, 
contain  this  new  principle.  xMihongh  I  did  not  perceive 
that  the  principle,  when  inlulated  from  the  entire  vegetable, 
was  converted  by  heat  into  tannin,  yet  the  prefence  of  the 
other  component  parts  of  the  vegetable  may  influence  the 
diftribution  of  elements  in  fuch  a  manner  as  to  produce  com-: 
binations  different  from  what  the  feparate  principles  would 
afford. 

I  have  not  had  an  opportunity  to  look  for  this  new  prin- 
ciple in  other  vegetables. 
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LX.  Biographical  Accoimt  o/"  Joseph   de  Beauchamp, 
the  AJlronomer.     By  De  Lalande. 

•Joseph  de  beauchamp  was  bom  at  Vezoul  on 
the  29th  of  June  1752.  In  1767  he  entered  into  the  order  of 
the  Bernardins,  of  which  his  uncle  Mirandeau  had  a  regular 
abbey.  The  latter  having  been  appointed  bifliop  of  Babylon 
in  1774,  deftined  his  nephew  to  participate  with  him  in  his 
functions,  and  fent  for  him  to  Paris  that  he  might  fit  him- 
felf  for  that  purpofe  by  ftudying  the  Arabic,  theology  and 
medals,  of  which  the  bifliop  was  exceedingly  fond.  Young 
Beauchamp,  who  had  a  decided  tafte  for  the  fciences,  attended 
the  College  de  France,  and  made  a  rapid  progrefs.  I  feconded 
his  lurn  for  aftronomy  by  fhowing  him  how  ufeful  he  could 
be  to  us  in  Afia.  In  1780  he  made  it  his  chief  ftudy,  and 
was  of  great  fervice  to  us.  Soon  after  he  fet  out  for  the  Eaft, 
and  on  the  15th  of  September  1781  arrived  at  Aleppo  with 
his  uncle,  who  was  not  able  to  continue  his  journey.  Young 
Beauchamp,  therefore,  proceeded  alone  to  Bagdad  to  dif- 
charge  the  epifcopal  fund-tions. 

In  1781  I  obtained  from  the  minifter  of  the  marine  in- 
ilruments  which  I  fent  to  him,  and  which  he  employed  with 
great  advantage.  An  account  of  his  journey  from  Aleppo  to 
Bagdad  was  publilhed  in  \\\^  Journal  des  Savajis  ^qx  \']?)\\ 
his  obfervations  made  at  Bagdad,  and  fome  notices  refpeft- 
ing  the  Turks  and  ihe  Arabs,  may  be  found  in  the  fame 
work  *.  In  the  month  of  January  1784  he  fet  out  for  Baf- 
fora :  a  chart  of  the  courfe  of  the  Tigris  and  the  Euphrates 
from  Diarbeker  to  the  Perfian  gulph,  that  is  to  fay,  for  an 
extent  of  300  leagues,  which  he  conftru6fed  on  that  occafion, 
is  in  my  poOeffion;  and  I  publifhed  a  fhort  account  of  this 
journey  in  the  Journal  des  Savans  for  1785  f.  The  different 
volumes  of  this  journal,  as  well  as  the  INIemoirs  of  the  Aca- 
demy, contain  a  great  manv  obfervations  made  by  Beau- 
champ ;  fuch  as  the  palfage  of  Mercury  over  the  fun's  dilt. 
May  the  4th,  1786  t- 

I  have  alfo  a  map  of  the  country  round  Babylon  which  he 
conftru6led.  He  brought  to  the  abbe  Barthelemy  drawings 
of  monuments,  infcriptions,  and  medals,  found  at  the  antient 
Babylon,  as  well  as  Arabic  manufcripts.  In  his  firft  jour- 
ney, having  embarked  on  board  a  fmall  Arabic  veflel,  it  was 

■•"  yonrnai  i'es  Sa-jans  \-^^,  p.  3^2  and  470. 
t   For  the  month  of  Mav,  p.  246  and  2S5. 

X  "yournal  dei  Savms  1737,  p.  361.  For  an  account  of  the  eftablifli- 
ment  of  his  ohfervitorv  fee  p.  301  and  49S. 

Vol.  XII.  No.  48.  Z  overtaken 


554  Account  of  Jofcpb  de  Beauchajnp. 

overtaken  by  a  calm  at  fea,  and,  being  fliort  of  water,  he 
wa«  cxpofcd  to  the  fcorching  heat  of  the  tropical  fun  for' forty- 
eight  hours  without  a  drop  of  water  to  cool  his  mouth;  in 
confcqueuce  of  \vhich  he  was  feized  with  a  violent  fit  of  ill- 
nefs  on  his  return  to  Baflbra. 

la  1787  I  induced  him  to  undertake  a  journey  to  the  Caf- 
pian  fea,  to  fettle  the  qucftion  in  regard  to  its  fituaiion,  and 
to  determine  the  longitudes  in  that  part  of  Perfia,  in  re- 
gard to  which  there  were  from  five  to  fix  degrees  of  un- 
certainty. The  refult  of  his  obfervations  I  publiflied  in  the 
Memoirs  of  the  Academy  for  1787.  During  this  journey  he 
was  maltreated  and  plundered,  and  he  was  thrown  into  a 
fever  which  lafted  eighteen  months.  He  however  conftrufted 
a  chart  of  his  route,  which  Baron  von  Zach  has  publifhed. 
He  obferved  an  eclipfe  of  the  moon  at  Cafbine  on  the  30tb 
of  June  1787  :  it  was  one  of  the  mod  important  ever  ob- 
ferved. He  returned  from  his  Perfian  voyage  to  Bagdad  on 
the  14th  of  January  1787*. 

Obfervations  of  Mercury,  which  are  fo  rare  in  France, 
were  among  thofe  things  which  I  had  particularly  recom- 
mended to  him ;  and  he  did  more  in  this  refpe^l  than  all  the 
European  alironomers  together,  and  than  was  ever  done  fince 
the  origin  of  allronomy:  he  faw  Mercury  nearer  the  fun  than 
was  ever  before  obferved.  I  publifhed  feveral  of  his  ob- 
fervations in  the  Memoirs  of  the  Academy ;  and  to  him  I 
was  indebted  for  the  principal  aflfiftance  I  received  in  con- 
liruAing  the  tables  which  I  publiflied  of  that  planet.  He 
obferved  alio  fome  itars  which  could  not  be  feen  at  Paris  j 
and  hi>  manufcripts  which  he  left  to  me  will  furnifli  a  fup- 
plcment  to  the  immenfe  colle<ftion  of  ftars  I  have  publiflied 
in  the  H'ljhire  Celejle. 

Baron  von  Zach,  in  his  excellent  journal,  has  made  fre  - 
quent  ufe  of  Beauchamp's  obfervations ;  and  he  caufed  to  be 
engraved  for  it  his  map  of  Perfia.  Beauchamp  had  under- 
taken a  general  review  of  the  heavens  to  reftify  the  pofitions 
of  the  ftars,  and  he  had  afcertained  that  of  feveral  thoufands, 
when  he  learned  that  the  department  of  the  marine  had  with- 
drawn the  annual  gratification  of  2000  livres  which  he  en- 
joyed, and  without  which  he  could  not  fubfift  at  Bagdad. 
He  therefore  left  Bagdad  on  the  irt  of  December  1789,  and 
arrived  at  Paris  on  the  3d  of  September  1790. 

In  179T,  and  the  following  years,  1  did  not  eeafe  to  folicit 
the  minilters  of  the  National  Affembly  tliat  he  might  be  fent 

'■*  An  acccurt  of  this  journev  to  Perfia  may  be  found  in  the  Journal  de: 
S.xvims  for  January  1790,  p.  716.  For  his  notes  on  the  Babylonian  anti- 
cj'.jitits  lee  t!  c  Journal  for  1790,  p.  796. 
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back  to  Bagdad  to  refume  his  obfervations.    In  the  month  of 
Februarv  1795  I  obtained  from  the  Convention,  through  the' 
means  of  Gregoire,  an   indemnification  for  him;    and  on 
that  occafion  Beauchamp  faid,  "  I  fee  that  you  draw  upon 
me  a  bill  of  exchanoe  which   [  can  pay  only  in  Turkey.     I" 
fliall  therefore  fet  out ;  but  if  any  misfortune  befalls  nie  youfj 
muft  remember  my  devotion  to  von  and  to  altronomy."    He' 
indeed  quitted,   with   fome  degree  of  regret,  a  country  and; 
familv  which  he  loved,  and  by  which  he  was  beloved.     But 
it  was  nnt  till  the  3d  of  March  1795  that  I  obtained,  by  the' 
aid  of  C.  Volney,  his  nomination  to  the  confulfhip  of  Maf- 
cate-,  in  Arabia.     He  came  to  Paris  on  the  27th  of  March, 
Lut  was  obliired  to  proceed  to  Italy  to  procure  a  fliip  bound 
to  Conftantinople:  he  encountered  various  iiupediments,  and 
in  the, month  of  April  1796  was  ftill  in  Italy.      He  at  length 
fet  out,   went  to  make  fome  obfervations  in  the  Archipelago, 
and  did  not  arrive  at  Conftantinople  till  the  22d  of  Novem- 
ber 1796.     Towards  the  end  of  May  1797  he  undertook  a 
jaurney  from  Conftantinople  to  Trebifonde,  which  was  of 
great  importance  to  geography,  as  he  rectified  the  charts  of 
the  Black  fea,  which  were  exceedingly  erroneous.     On  the 
9th  of  December  the  fame  year   he  returned  from  the  Black 
l(?a,  and  made  preparations  for  proceeding  to  Mafcate;  but 
the  war  rendered  this  voyage  dangerous  and  ufelefs. 

In  the  month  of  March  1798  he  was  fent  to  Egypt  till  he 
could  find  an  opportunity  of  proceeding  to  Mafcate,  and,  to- 
wards the  conclufion  of  that  year,  offered  to  Bonaparte  to  go 
as  a  negotiator  for  peace  to  Conftantinople ;  but  he  was  ar- 
refted  as  welt  as  all  the  other  French,  and  remained  three 
years  in  confinement. 

Being  at  leno;th  fet  at  liberty,  in  confequence  of  the  peace, 
he  quitted  Conftantinople  on  the  23d  of  September  iSoi, 
though  ftill  indifpofed,  and  had  fcarcely  arrived  at  Nice 
when  he  expired  oh  the  19th  of  November.  A  few  days  be- 
fore, he  had  been  appointed  by  the  firft  confiil  commifTary- 
gttieral  at  Lifbon ;  and  he  lived  long  enough  to  leara  that 
this  dif^inguifhed  mark  of  favour  had  been  conferred  upon 
him. 

Few  men  have  employed  the  fliort  courfe  of  human  life 
to  fo  much  purpofe.  Beauchamp  poiTclled  knowledge  and 
merit  of  various  kinds:  the  duties  of  religion  were  not  neg-' 
leiiied  by  this  philofopher,  and  the  congregation  of  the  Pro- 
paganda at  Rome  teftified  its  fatisfa6lion  with  the  zeal  he 
had  difplayed  in  his  apoftolic  funclions.  I  requefted  'his 
uncle  to  endeavour  to  procure  for  him  the  reverfion  of  his 
bifhopric,  which  he  prom^fed  to  do  :  but  he  died  in  1798  in' 
■■  ■  1  Z  2  tiie 
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the  hofpital  of  incurables,  after  having  interfered,  to  no  pur-' 
pole,  in  the  cpiicopal  revolution. 

JSever  was  allrononicr  cxpofed  to  fo  many  hardiliips  in 
makino;  obfervaiions.  By  llic  exceifive  heat  of  Bagdad  he 
was  reduced  fonietinics  to  a  iiate  of  the  cneatelt  debility,  and 
his  laborious  and  dangerous  journeys  alw  avs  brought  on  fevere 
ilinefs.  He  died  a  vittim  to  his  zeal ;  and  itiiiercafes  our  re- 
oret,  that  the  number  of  the  martyrs  to  allronomy  is  already 
fo  great.  [The  annexed  engraving  reprefents  Beauchamp  iu 
his  Arabian  drefs.] 
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Ausfiihrliche  Gefchichie  dcr  Theoret'ijch  Pruht'ifchcji  Ubrrna- 
cberkunjl;,  &^c.  A  Hiftory  of  Clock-  and  Watch-making, 
both  Theoretical  and  Practical,  fiuce  the  earlieft  Method 
of  dividing  the  Day  to  the  End  of  the  i8th  Century.  By 
I.  II.  Mojaiz  PoPEE,  1801.  8vo.  564  pages. 

[Concluded  from  p.  276.] 

VUl.  Further  progrc/s  of  tie  iheorauo-praElical part  of 
clock-  and  watch -viaVing  till  the  end  of  the  18th  century. — In 
order  to  render  the  ofeillationsof  the  large  clocks  ifochronous, 
Iluyghens  invented  the  cycloidal  plate ;  and  De  la  Hire  afllires 
us,  that  this  cycloidal   pendulum  clock,  though  often  com- 
pared with  the   motion  of  the  fixed  itars,  did  not  differ  in  . 
eight  days  but  a  few  i'econds  from  the  mean  motion  of  the 
fun.     But  Huxghens  himfclf  foon  found  that  the  plate  could- 
not  be  made  in  a  cycloidal  form,  and  that  the  (ilken  threads 
by  which  the  pendulum  was  fufpended  did  not  anfwer  the 
p.urpofe,  but  that.a pliable  fpring  could  be  ufed  in  their  ftead.- 
He  then  invented,  for  the  purpofe  of  more  perfe6f  regula- 
tion, that  Angular  pendulum  called  pirouette^  which  has  a 
cruciform  motion.    This,  however,  was  alfo  rejefted.    About 
the   end  of  the  1.7 th  century,  Derham  and  Hook  conceived 
ttie  idea  of  making  the  pendulum  fwing  in  fmall  arches,  and 
applying  heavy  lenticular  weights..  This  method  was  adopted 
hy  Le  Bon  and  De  Rivaz  at  Paris,  and  by  Clement  in  Lon- 
don, who  alfo  invented  the  fo  called  Englifh  pallet.     The 
author   here   gives   an   account   of  the  dlfcovery,    that  the 
pendulum  docs  not  every  where  vibpte  with  the  fame  velo- 
oity,  its  vibratic^ns  being  quicker  near  the  pole  and  flower 
tovvarlls  the  e<;^wt,or',v 011  \v]iic'h_^account5  clocks  thatgowell  in 
one  plare  ajtcj^.thcii'i'i'^tg  of  going_%heu.biouglit  near;  to  the*. 
^ ''       -'  '  'pole 
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pole  or  the  equator.  He  alfo  mentions  the  difadvantages  at- 
tenJiniT  the  flopping  of  the  balance-wheel  in  watches  ;  and 
relates  what  Sully,  Hook,  Hautefcuille,  and  Du  Tertre,  in- 
dividually did  to  obviate  this  Itopping;  and  alio  the  experi- 
ments of  Le  Rov,  Tompion,  Flamevillej  and  Facio,  in  this 
Tefpe6t,  BerthouJ  laucrht  the  method  of  cutting  the  teeth 
:in  the  balance-wheel  mathematicallv.  John  Piier  of  Lon- 
•don,  and  Samuel  Anguilins,  a  Swede,  mad€  refearches  alfo 
on  the  fame  fubjcft.  The  author  mentions  alfo  Schott's  pro- 
pofal  in  regard  to  moderating  pendulum  clocks,  as  alio  thofe 
of  Du  Tertre  and  Le  Roy.  The  recoil  fcapement,  invented 
by  Clement  in  1680,  was  changed  by  Graham  for  a  dead 
fcapement,  accordinir  to  which  the  fcapement-wheel  at  each 
■fall  of  the  pallet  remains  at  reft.  Graham  alio  made  the 
fcapement  in  watches  to  reft  by  means  of  the  cylinder  and 
pallet-wheel ;  by  which  the  fridlion  was  lelTened,  and  the 
machinerv  rendered  fitter  for  greater  and  eafier  vibrations. 
This  fcapement,  however,  requires  oil,  which  is  often  liurt- 
ful.  In  order  to  lefTen  friftion  ftill  more  with  the  dead 
fcapement,  Berthoud  improved  an  invention  of  Mudge,  which 
confifts  in  this,  that  the  balance-wheel  is  not  checked  by  the 
balance  itfelf,  but  by  a  particular  catch  which  the  balance 
lets  loofe,  by  which  means  the  balance  continues  its  ofcilla- 
tions  while  the  wheel  is  retained  bv  the  catch.  The  balance 
makes  two  vibrations,  one  forwards  and  another  backwards, 
fo  that  the  tooth  brought  to  reft  is  fet  free  at  the  fecond  vi- 
bration. This  kind  of  fcapement,  which  is  a  ftriking  proof 
of  human  ingenuity,  is  called  the  free.  The  author  here 
defcribes,  in  an  interefting  manner,  the  different  kinds  of 
free  fcapements  invented  by  Magellans,  Platier,  Rendal,  Ro- 
bins, Grant,  and  Breguet.  From  the  end  of  the  17th  cen- 
tury, celebrated  mathematicians  employed  themfelves  in  en- 
deavouring to  difcover  a  general  theory  for  all  the  parts  of 
watches,  of  which  the  author  gives  a  particular  account. 
Another  dithcuhy  to  be  overcome  in  regard  to  clocks  and 
watches,  was  the  influence  which  heat  and  cold  has  upon 
the  expanfion  and  contra6lion  of  metals,  and  which  alters 
the  motion  of  the  whole.  Graham  is  confidcred  as  the  firft 
who  made  experiments  with  a  view  of  freeing  the  pendulum 
from  fuch  changes.  He  firft  conceived  the  idea  of  making 
pendulums  of  ebonv,  fir-wood,  walnut-tree,  &c.;  but  found 
that  the  moiftnre  of  the  air  produced  other  inconveniences. 
Experiments  of  the  fame  kind  were  afterwards  made  by  ]\Ia- 
gellan,  Fontana,  Ludlam,  Schroter,  Croftwaite,  and  Kohler. 
Graham  next  conftrufted  a  pendulum  of  an  iron  tube,  which 
was  filled  to  a  certain  height  with  quickfilvcr.     Trouohton, 
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inflead  of  an  iron  tube  filled  with  quickfilver,  employed  one 
ofglafs,  having  at  the  end  a  bulb  like  the  tube  of  a  ther- 
niomeier.     But  {lijl  happier  was  Graham  s  idea,  to  con(lru(Si: 
a  pendulum  of  feveral  rods  of  different  metals,  fo  combined, 
that  the  expanfion  of  the  one  fliould  be  fully  couipenfated  by 
the  contra6tion  of  the  other ;  and  this  gave  rife  to  the  grid^ 
iron  pendulum.     Before  Graham,   however,  Short,  Caffiui, 
and  Ellicot  had  entertained   a  lunilar  idea  of  a  compound 
pendulum  ;  and  the  plan  of  a  gridiron  pendulum  wasfirlt  car- 
ried into  execution  by  Harrifon  in  the  year  17*26.     The  au- 
thor here  gives  a  defcription  of  the  pendulums  propofed  by 
Graham  and  Harrifon ;  and  mentions  the  experiments  of 
Berthoud,  Grenier,  and  S)frert,  for  improving  them.     He 
fpeaks  alfo  of  Ellicot's  lever  pendulum,  Grenicr's  lever  pen- 
dulum, and  the  pendulum  with   the  fmall  gridiron;  as  alfo 
Rivaz's  tubular  pendulum  ;  and  the  fimplett  compenfation 
pendulum  of  all,  invented  by  Faggot,   a  Suede,  about  the 
year  1740,  and  which  Schmidt  the  watchmaker,  of  Stettin, 
has  lately  employed  with  much  ingenuity.     The  higheft  de- 
gree of  perfection,  however,  to  which  watch-making  has  at- 
tained,  is  in  the  conftruftion  of  the  nautical  time- keepers, 
for  the  invention  <jf  which  large  premiums  were  offered  in 
England,    France,    Holland,    and   Spain.      Huyghens   and 
Sulley  made  attempts  for  this  purpofe,  but  they  were  not 
attended  with  fuccefs;  and  the  ingenious  propofals  of  Leib- 
nitz were  not  found  futlficient.     Harrilon's  firft  time-keeper, 
which  he  prefented  to  the  Royal  Society  in  1736,   was  regu- 
lated by  balancino-  rods  placed  crofswife  over  each  other,  with 
circular  fprings  at  the  ends,  which  refted  againft  two  plates, 
which  by  the  dilatation  of  ihe  circular  fprings,  inconfeiiuence 
of  heat,  feparated,  and  on  their  contraction  by  cold  approached 
each  other.    The  fri£lion  alfo  was  leffened,  and  the  time- 
keeper was  fufpended  like  the  mariner's  compafs.   In  a  voyage 
of  twelve  weeks,  the  error  in  going  amounted  only  to  36  fe- 
conds,      A  fecond  one,   con(Tru(Med  in   1749,   which   was 
fmaller   and  more  convenient,    furpaffed   the    firft.      To   a 
third,  conrtrufled  in  1753,  he  applied  a  balance  wiih  a  fpiral 
fpring,  and  a  compenfation  rod  of  brafs  and  Ikel.     In  1761 
he  conftru6led  a  fourth,  which,  on  a  voyage  of  experiment 
that  laltcd  81  days,  erred  only   i   minute  54!   feconds.     A 
fifth,  fmiOied  in  1764,  erred  only  54  feconds  in  fix  weeks. 
Dr.  Maflcelyne,    however,    to   whom   it  was  afterwards  re- 
ferred   for    trial,    did   not    give  fo   favourable    a    report  of 
it.     Berthoud  and   Le  Rov  made  attempts  alfo  to  conftruft 
time-keepers;  but  the  firft  were  not  fuccefsful.     In  the  year 
1741  Le  Roy's  time-keeper,  which  in  fix  weeks  erred  only 
half  a  degree,  was  preferred  to  that  of  Berthoud,  which  in  the 
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fame  time  erred  34  minutes  36  feconds.  The  author  gives 
an  account  alfo  of  Rivaz's  experiments.  The  time-keepers 
of  Arnold,  Rendal,  and  Mudge,  were  found  to  be  exceed- 
ingly corre6t.  Mudge  conftrudted  only  three;  the  firft  of 
which  was  tried,  in  the  year  1774,  by  Dr.  Mafkelyne, 
Hornfby,  Count  Bruhl,  Von  Zach,  and  Carnpbel.  The 
other  two  were  tried  by  Dr.  Mafkelyne  in  1777.  One  of 
them,  in  the  courfe  of  93  days,  was  found  to  have  exceeded 
the  mean  time  by  only  i  minute  i-8  fecond.  It  fliowcd  the 
longitude  between  London  and  Oxford  within  i'6  fecond. 
The  balance  vibrated  altogether  independent  of  the  wheel- 
work,  and  always  received  from  the  moving  power  a  new- 
impuife,  which  at  each  vibration  was  uniform.  The  balance 
had  two  fpiral  fprings,  which  produced  a  very-  uniform  a6lion. 
Befides  this,  the  machine  was  furnillied  with  a  compenfation 
balance.  In  imitation  of  the  nautical  time-keepers,  pocket 
chronometers  were  conftruftcd.  Thefe  ferve  for  determining 
the  geographical  longitude  at  land.  In  thefe  the  free  fcape- 
ment  of  Mudge  is  employed.  P^mery,  an  artift  from  Neuf- 
chatel,  made  the  firll,  which,  after  a  pair^ge  of  four  weeks, 
gave  the  longitude  of  St.  John's,  Newfoundland,  corre6t 
within  fix  feconds.  Another,  conftru6led  by  Mudge,  in  a 
voyage  of  14  weeks,  erred  only  17  feconds.  INludge  never 
made  but  two  pocket  chronometers.  Arnold  made  above 
900,  of  various  conftru<9:ions.  His  chronometers  of  the  befl 
kind,  with  gold  cafes,  coft  120  guineas,  with  filver  cafes,  100. 
In  the  year  1500  the  art  of  clock-  and  watch-making  in 
Germany  became  a  particular  branch  of  bufinefs.  The  author 
here  gives  an  hiftorical  fketch  of  the  origin  and  progrcfs  of 
watch-making  in  Swifferland  from  the  year  1679  ^'^  ^^^^  P*"^- 
fent  time,  particularly  in  Neufchatcl  and  Valengin,  which 
will  be  read  with  great  intereft.  In  both  thefe  diltricSts  there 
are  at  prefent  3634  clock-  and  watch-makers.  One  Abra- 
ham Robert  invented  there  an  inftrument  which  ferves  for 
adjufting  the  teeth  of  the  wheels  and  pinions.  The  fame 
artift  conceived  the  idea  alfo  of  a  dead  fcapement.  Perrelet 
invented  the  inftrument  for  placing  wheels  ftraight;  and  Re- 
torder  watches,  which  wind  themfelves  up.  The  moft  ce- 
lebrated watch-maker  in  Chaux  de  Fond,  where  there  are 
above  400,  is  .James  Droz,  who  has  obtained  great  celebrity 
by  the  conftruilrlion  of  fome  very  curious  automata. 
■  XI.  Machines  moved  hj<  clock-work. — Under  this  head  the 
author  defcribes,  with  great  minutenefs,  all  thofe  works  moved 
by  clock-work  which  are  not  employed  for  meafuring  time. 
The  reader  will  here  fee,  with  pleafure,  how  much  can  be 
produced  by  human  ingenuity;  but  it  is  not  poffible  to  give 
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a  proper  idea  of  it  in  an  extraft.    We  fhall  only  obferve  that 

the  author  here  gives  an  account  of  planetariums  ;  the  mod 
remarkable  town  clocks  by  Hahn,  Molhnger,  Dienel,  and 
the  works  of  Jacob,  the  celebrated  Hutlig,  a  weaver  of 
Bunzlau,  and  of  Droz  ;  alfo  the  automata  of  Vaucanfon,  Sec. 
together  with  way  wifers,  pedometers,  and  other  objects  of  the 
like  kind. 

X.  Bibliography  of  clock-  mid  watch-viahing. — ^The  author 
under  this  head  mentions  not  merely  the  titles  of  books,  but 
gives  an  extract  of  their  contents  with  critical  remarks. 
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Jl  HE  following  letter  from  Baron  von  Zach  to  the  pre- 
lident  Sir  Jofeph  Banks,  contains  fome  interefling  informa- 
tion refpefting  the  planet  Ceres  Ferdinandea. 

DEAR  SIR,  Seebt-rg  Obfervarory  near  Gotha,  Feb.  20,  '802. 

I  had  the  honour  to  fend  to  you  my  obfervations  of  the 
new  planet  Ceres  Ferdinandea  made  in  January  here.  I  take 
the  liberty  offending  the  continuation  made  in  February. 


1802. 

iNie:in  1  line  in 
Seeberg. 

cbierved. 

App.  Dec. 
'•(Im  ved. 

Feb.  3 

4 

5 

9 

19 

15'^  40'   35"   S. 
15     36    41-4 
1^5    32    45-i 
1^5     16    43-7 
I14    34    467 

188°    42'    13-05" 
188      42     36-30 
188      42     30-15 

88    38     3-90 
187     58    27-90 

12°  40'  5"N. 

12  50   25 

13  14    18 

14  20     3 

Seeberg 


Dr.  Gaufs  has  corrected  his  elliptical  elements  of  the  orbit 
upon  my  obfervations;  here  is  what  he  has  found  fmce  my 
lall  letter  to  you. 

Epoch  for  the  beginning  of  the  year  to  the  meridian  of 

77°  27'  36-5" 

^P^f»}bothMereal 

Greateft  equation  of  the  centre 
Inclination  of  the  orbit 
Logarithm  of  half  axis  major      0*4424742 
Eccentricity  of  the  orbit       -       0-0814064 
Mean  diurnal  heliucentric  and  tropical  motion       769*7924 
With  thefe  elements  of  the  orbit,  all  the  obfervations  made 

by 


3^5 
80 

9 

10 


57 
37 


15-0 

40-0 

80 

56-6 
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hy  Mr.  Plazzi  in  Pakrmo,  from  January  i,  till  February 
II,  1801,  agree  perfe6lly  well,  and  within  a  few  feconds; 
and  my  obfervations  are  reprefented  by  them  thus : 


Sccbcrg:  ob(crv. 

R.  A.  calculated. 

D-ffcr 

Dcclin.  calcul.        Differ. 

1801,  Dec.  7 

178^33' 29-2" 

-    1-4" 

1802,  Jan.  11 

186  45   47-6 

-  2-3 

16 

187    27   38-8 

-14-4 

2218H     6  i8-2 

-  7-6 

25  188  20  37-2 

—    2-0 

ii^55'58'4"  +35'4"l 

26    ~" 

188   24  37-0 

-12-5 

28 

188   31    257 

—  1^*1 

12    9  s^-6 

+  H-3 

29|iSS  34  14-1 

—  4'o 

30-188  36  38-4 

-  5-5 

12  19  19-8 

+  19-1 

31  188  38  38-3 

-  7-1   I12  24  15-3 

Feb.  3  188  42     7-8 

-  5*2   ,12  39  53"^  I-II-4 

*  As  thefe  elements  agree  hitherto  fo  well  with  the  hea- 
vens^ the  following  ephemeris,  calculated  upon  them  for  the 
next  month,  will  probably  do  the  fame;  fo  I  annex  it  here 
to  point  out  to  the  Enghfh  obfervers  the  place  where  they 
have  to  look  for  the  Ceres. 

Fojitlon  of  the  Ceres  for  Midnight  Mean  Time  in  See' erg 
Ohfervatory. 


1^02. 

R   A.  in 

Degrees. 

o- J 

.  N. 

R.  .-^ 

.  in  Time. 

March  i 

1 86^ 

41' 

15^ 

30' 

12'^ 

26'     45" 

4 

186 

H 

15 

50 

12 

24    45 

7 

185 

39 

16 

10 

12 

22     36 

10 

185 

5 

16 

29'  12 

20     18 

13 

184 

28 

j6 

471  [2 

17    53 

16 

183 

51 

'7 

4'  12 

15     34 

19 

183 

13 

17 

19I  12 

12    50 

S2 

182 

34 

17 

33!  12 

]o     15 

25 

181 

55 

17 

441  12 

7    40 

28 

!  181 

17 

17 

541  12 

5      7 

31 

189 

39 

18 

I    12 

2    37 

April  3 

180 

3 

18 

6   12 

0    13 

6 

178 

29 

18 

10   1 1 

57    54 

This  planet  will  come  in  oppofition  to  the  fun,  March  17, 
in  the  afternoon.     At  the  fame  time  this  heavenly  body  will 

be 
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be  in  its  ffrcateft  proximity  to  the  earth  1,6025,  and  there* 
fore  the  moft  favourable  time  to  look  for  its  fatellites^  if  there 
arc  anv,  tonicahire  its  diameter,  and  to  examine  its  nebulofity. 
About  this  time  the  planet  will  aUo  be  in  its  greaieit  geoccn- 
trical  latitude  =  if  9',  and  a  little  later  Hie  will  have  her 
greatcti  retrograde  motion,  about  13'  in  right  afcenffon  per 
dav.  The  north  declination  will  increafe  till  the  beginning 
of  Ann!,  and  about  the  ninth  ot  the  fame  month  ihe  motion 
in  declination  will  commence  to  tlie  ibuth.  It  appeared  tci 
me  that  the  Ceres  has  fome  change  of  light.  I  imputed  it  at 
firtl  to  our  hazy  atmofphcre  this  ^^■intcr;  but  Mr.  Schroeter 
of  Lilienllwil,  and  Mr.  Olbers  of  Bremen,  fent  me  word  that 
thev  have  obferved  the  fame,  and  they  believe  that  it  is  the 
planet  which  is  fubje^i  to  fuch  changes  of  light-  Mr.  Her- 
ifchd  will  tell  us  bed  whether  it  is  ib.  I  have  fome  hopes 
to  find  the  planet  in  antient  catalogues  of  flars.  Mr.  Melfier 
was^  very  Jwa^"  it  n\  the  year  1779.  The  famous  comet  of 
that  vear  ran  juft  over  the  northern  wing  of  Virgo,  as  now, 
and  the  new  planet  was  not  very  far  diltant.  If  the  comet 
liad  attained  two  months  fooner  the  completion  of  Virgo, 
Mr.  Melfjer  muil  infallibly  have  obferved  the  Ceres  then, 
becaufe  he  determined  all  the  little  (lars  in  the  vicinity  of  the 
comet;  the  planet  would  have  been  in  the  way  of  the  comet, 
and  fo,  of  courfe,  he  would  have  catched  the  little  planet  in 

1799- 

Jf  mv  obfervations  are  acceptable  to  von,  dear  Sir,  only  a 

little  hirit,  and   I  fhall  continue,   with  pleafure,  to  give  you 
further  intelligence. 

1  am,  with  the  greateft  efteem  and  regard, 
very  refpecllullv,  moft  honoured  Sir, 
Your  obedient  humble  fervant, 

Francis  Baron  de  Zach, 

Lileut.  Col.  and  DireBor  of  See' erg 

O'-fervafTry,  near  Gotha^  Saxonj. 

On  tlie  29th  of  April  and  the  6th  of  Mav,  the  reading  of 

Count  Bournon's  paper  on  corundum  was  continued,  and 

on  the  13th  of  Mav  was  concluded.     It  furnithes  a  complete 

and  fcicntific  mineralogical  defcription  of  that  lubttance. 

On  the  6th  and  13th  of  May  there  were  read  two  papers 
communicated  by  Dr.  Herfchel,  giving  an  account  of  his 
obfervations  during  the  late  line  weather  upon  the  two  new 
ccleftial  bodies  uifcovered  by  M.  Piazzi  of  Palermo,  and  Dr. 
Olbers  of  Bremen,  and  by  them  refpeelively  called  Ceres  Fer- 
dinandea,  and  Pallas.  In' our  AJagazine  for  March  lall,  fome 
account  was  oiven  of  a  former  paper  by  Dr.  Herfchel,  where- 
in he  formed  an  eftimate  of  the  magnitude  of  Ceres  by  com- 
paring 
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paring  its  apparent  difc  with  that  of  the  Georgian  planet.  It 
was  then  thought  very  extraordinary  that  the  calculations, 
founded  upon  luch  a  comparifon,  and  upon  the  moll  proba- 
ble diltance  of  Ceres  from  the  fun,  made  the  real  diameter 
of  that  newly-difcoveri'd  celeftial  body  certainly  lefs  than 
5-8ths  of  the  diameter  of  our  moon.  Ey  Dr.  Herfchel'i 
fubfcquent  obfcrvationf:,  however,  detailed  in  the  firii  of  the 
two  papers  above  mentioned,  and  which  were  made  in  much 
more  favourable  weather,  ihc  diameter  of  Ceres  was  found 
much  fnjailer  than  what  he  inferred  it  to  be  from  his  former 
obfervations  of  the  j  i  th  of  February.  His  later  obfervations 
confill;ed  chiefly  in  his  taking  repeated  meafures  by  means  of 
his  lamp-micrometer;  an  apparatus  long  ago  contrived  by 
Dr.  Herfchel,  and  pidjlilhed  in  the  Philo.'ophical  Tranfac- 
tions,  for  Citimatiug  the  extent  of  angles  much  fmaiier  than 
a  fecond  of  a  deoree.  By  fimilar  obtervations  he  found  the 
apparent  diameter  of  i-'allas  to  be  lefs  than  that  of  Ceres  ;  and 
from  ihofe  apparent  diameters,  and  the  beft  data  for  the  di- 
itances  from  the  funj  Dr.  Herfchel  has  computed  their  real 
diameters  to  be  about  1 60  miles  for  Ceres,  and  about  Ho  for 
Pallas;  from  which  it  appears,  .that  out  of  ihe  quantity  of 
matter  which  the  planet  AJercury  contains  73,839  fuch  bodies 
as  Pallas  could  be  formed.  The  exifience  of  luch  relatively 
minute  bodies  in  the  heavens  belonging  to  the  folar  fyftem, 
and  moving  according  to  the  law  of  gravitation,  is  a  circum- 
ftance  which  appears  to  us  extremely  interefting;  the  know- 
ledge of  which  muft  ftill  further  diftinguifli  the  preient  a;ra 
of  allronomy,  which  has  already  been  rendered  fo  illuftrious 
by  Dr.  Herfchel's  own  labours  m  the  field  of  difcover)^ 

In  his  paper  of  the  6th  of  May  he  gives  an  account  of 
feveral  obfervations  of  a  fmall  coma  or  hazinefs  which  fur- 
rounded  both  Ceres  and  Pallas,  the  appearance  and  extent  of 
which  feemed  to  vary  according  to  the  ftate  of  the  air.  An 
account  is  a!fo  given  of  the  method  lie  followed  to  fatisfvhim- 
felf  that  thefe  two  ftars  have  no  fatellites  belonfrins  to  them. 

In  the  fame  paper  Dr.  Herfchel  points  out  the  advantage 
of  diflinguifliino;  fuch  new  celeftial  bodies  from  the  planets 
and  comets  by  fome  appropriate  name  which  will  admit  of 
a  full  and  precife  definition.  By  reafon  of  their  differing  fo 
much  from  planets  and  comets  as  fcarcelv  to  be  perceivable 
from  minute  fixed  liars,  even  by  very  good  telefcopes,  Dotfor 
Herlchtl  has  adopted  ihe  term  ajlcroids  to  denote  them  ;  but 
referving  the  liberty  of  fubltituting  afterwards  any  other  ap- 
pellation wliich  he  may  think  more  appolite,  and  to  which 
the  precile  and  copious  definition  laid  down  in  his  paper  mav 
equally  apply.     He  next  remarks,  that  from  the   nature  of 

a/ieroids 
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tfjicro'ids  the  difctiven^of  fiith  bodies  in  the  heavens  nccefTarily 
require  s  a  particular  mcthotl  of  obferving,  which  hitherto  aftro- 
Tiomershave  but  feklom  piirfiied.  On  account  of  their  minutc- 
nef?,  thev  fo  tar  lie  beyond  the  power  of  good  telefcopes  to  di- 
flinguifh  them,  that  l)r.  Herf<-hel  in  his  five  difl'erent  reviews 
of  the  zodiac  dete(^fed  none  of  thofe  concealed  objccls;  where- 
as, had  thev  lefs  refembled  very  fmall  telefcopic  liars,  he  muft 
have  infalhbly  detected  them.  It  is  therefore,  he  fays,  only 
by  a  dilifient  and  accurate  attention  to  minute  ftars,  in  the 
view  of  difcovering  amongft  them  fuch  as  maj  be  tn  motioriy 
that  alieroi'.is  can  fuccefsfullv  be  diitinguithed  from  the  mul- 
titudinous rolleftion  of  telefcopical  (iars  which  fo  much 
abound  in  the  heavens.  A  fearch  of  this  kind,  from  its  na- 
ture, cannot  be  carried  on  except  in  obfervatories  furniflied 
with  fixed  inltrumcnts,  which,  it  is  well  known,  make  no 
part  of  Dr.  Herfchel's  apparatus.  In  the  conclufion  of  his 
paper,  honourable  notice  is  taken  of  the  affociation  of  twentv- 
four  aftronomers  in  Germany  who  have  portioned  out  the 
zodiac  into  as  many  parts,  in  order  more  eti'c6luallv  to  explore 
it.  As  this  new  method  of  fearching,  in  the  hands  of  Piazzi 
and  Olbers,  fo  quickly  produced  important  difcoveries,  Do6lor 
Herfchel  thinks  it  highly  probable  that  more  celeftial  bodies 
of  the  clafs  of  afteroids  remain  concealed,  which  may  fooner 
or  later  be  found  out  in  confequence  of  their  obferved  motions. 
On  the  2Cth,  the  reading  of  a  paper,  by  Richard  Chene- 
vix,  Elq.  on  the  chemical  analvfis  of  corundum,  was  bejrun. 
The  chemical  fafts  delivered  in  this  paper,  w  ith  Count  Bour- 
non's  mineralogical  account  of  the  fame  fubftance,  already 
alluded  to,  vvill  perfetl  our  knowledore  refpecl:ing  corundum. 

BRITISH    MINERALOGICAL    SOCIETV. 

Dcfcrlption   of  the   Satin  Spar^  hj  A.  A'lJiin. 

The  fatin  fpar,  charafteriftic  fpecimens  of  which  have 
been  prefented  to  the  fociety's  cabinet  by  the  late  Mr.  Mohr, 
and  Mr.  Richard  Phillip?,  is  a  mineral  as  yet  peculiar  to  the 
neifjhbourhood  of  Alilon  Moor,  in  Cumberland,  where  it 
lies  fo  near  the  furface  as  to  be  occafionaily  thrown  up  by 
the  plough. 

Its  colour  is  a  pure  white,  fometimes  ftained  by  an  ochrey 
yellow  tint  of  more  or  lefs  intenfity. 

It  occurs  in  thin  llrata  from  one  to  three  or  four  inches 
thick,  traverfed  bv  thin  irregular  feams  of  pyrites  parallel  to 
the  direcVion  of  the  Itraium. 

Its  lullrc  is  between  pearly  and  faiiny,  coufiderably  cha- 
tovant. 

Its 
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Its  perpeiuiicular  fVa<ilure  is  ftraight  or  (lightly  waved 
fibrous,  difcoverini!;  an  obfcure  fine  Itratification  parallel  to 
the  cUredion  of  the  whole  ftratum  :  hence  the  varying  or 
chatoyant  luftre  is  oblerved  onlv  when  moving  it  in  the  di- 
rection of  the  fibres.  The  crofs  or  parallel  fradure  requires 
a  ftronger  blow  to  etfecl  it  than  the  former,  and  prefents  a 
compact,  broad,  fplintcry  furface. 

Wh«n  broken,  it  flies  into  flattened  fibrous  fragments. 

In  thin  pieces  it  is  femi-tranfparent. 

Gan  jult  be  fcratched  by  the  nail :  is  brittle  :  non-elaftic  : 
fp.  gr.  2*709  to  2721.  It  may  be  pohfned  to  almofl;  a  mirror-  ■ 
like  furface,  and  is  then  exquifitely  beautiful. 

Its  proper  place  in  a  .mineralooical  arrangement  feems  to 
be  between  compa6t  ftala6tite  {dicbter  k.Jkjvitcr),  and  flaty 
Ipar  {j'chiefe7jpath).  t 

Aimlyfis  of  the  Satin  Spar,  by  Mr.  H.  Pepjs  junior. 
Preliminary  Experiments. 

A  piece  of  about  400  grains  was  expofed  to  a  red  heat  for 
two  hours.  It  loll  near  i-4th  of  its  weight,  and  was  much 
altered  in  its  appearance,  having  loft  its  fmooth  feel.  Upon 
immerfion  in  water,  it  imbibed  it  with  a  hifling  found,  be- 
came hot,  fell  to  powder,  and  a  portion  of  it  was  diflblved. 
The  folution  was  rendered  turbid  by  carbonic  acid.  The 
undilfolved  portion  effervefced  flightlv  with  acids,  and  had 
obtained  an  hepatic  fmell  from  fome  adhering  pyrites, 

A  portion  of  the  crude  fpar,  carefullv  freed  from  all  ad- 
Ivering  pvrites,  diflblved  completely  in  nitric  acid,  w  ith  eflTer- 
vefcence.  This  folution  was  examined  with  the  following 
re-agents : 

On  adding  fnlphuric  acid  to  a  portion  of  the  folution,  the 
two  fluids  became  nearly  fohd,  and  much  heat  was  extri- 
cated ;  proving  the  prefence  of  lime,  ftrontian,  or  ban>-tes. 

Strontian  water  gave  a  precipitate  of  a  brow^n  colour, 
which  was  again  foluble  in  tiitric  acid. 

Barvtic  water  gave  a  precipitate  of  rather  a  darker  hue  than 
the  ftrontian  :  this  was  alfo  foluble  in  the  nitric  acid. 

Tincture  of  galls,  pruflSate  of  potafli,  and  ammoniaj  gave 
flight  traces  of  the  prefence  of  iron.  '  * 

A  folution  of  fulphatc  of  foda  gave  the  farne  granulated 
precipitate  as  with  a  folution  of  nitrate  of  lime.'      '    ' 

100  grains  of  the  picked  fatin.  fpar  were  expofed  to  the 
aftion  of  200  grains  of  nitric  acid  of  fp.  [rr.  'i'25  in  a  veflel 
of  a  conical  form  furniihcd  with  a  fmall  glafs  worm  on  the- 
top,  that,  fliould  any  fluid  be  carried-  up  bv  thee:afeous  pro*' 
duct,  It  might  be  clepofiied  in  its  pafllrgc.  ■'i'^ife  arid  the  veffel 
"v*  were 
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were  previoufly  weighed.  A  ftrong  effervefcence  enfued  upon 
mixture  :  the  gas  produced  was  heavier  than  ativiofpheric  air  j 
cxtinguilhcd  flame ;  produecd  a  clouded  precipitate  in  lime, 
ftrontian,  and  barvtic  water.  200  grains  of  the  acid  being 
fuund  not  tufficient  for  the  folution  of  the  fubftance,  1 00  grains 
mor4'  were  carefully  added :  cffervefi  ence  again  took  place, 
and  more  of  the  fame  gas  was  liberated.  It  was  then  cxpofed 
to  a  beat  of  200  degrees  Fahrenheit.  Upon  cooling,  it  had 
loft  46  grains. 

S50  grains  of  the  moft  perfect  part  of  the  fatin  fpar  were 
net  lol'uble  in  500  grains  of  nitric  acid  of  the  fpecific  oraviiy 
I '25  :  upon  the  addition  of  250  grains  more,  there  was  ob- 
tained a  folution  nearlv  colourlefs.  It  was  then  diluted  with 
ditlillcd  water,  and  evaporated  to  the  confiftence  of  a  ftrong 
Ivrup,  without  exhibiting  anv  fvmptoms  of  crvltallizalion, 
though  the  evaporation  was  fufpended,  and  the  folution  fct 
to  cool,  thrice  during  the.proceis.  The  concentrated  folution 
became  flitrhtlv  vcllow. 

100  grains  in  folution  in  nitric  acid,  left  to  fpontaneous 
evaporation  in  a  warm,  dry  place,  after  (landing* two  months 
exhibited  no  crj'ftals. 

Anahjts. 

A.  For  the  carbojiic  acid^ — 250  grains  of  picked  fpar  we r6 
dilTolved  in  757  grains  of  nitric  acid  of  the  fpecific  gravity 
of  i"23:  the  gas  produced  was  received  over  merciiry.  It 
changed  the  colour  of  tiiiclure  of  litmus  red,  and  was  ab- 
forbed  within  one-hundredth  of  the  whole  bv  barytic  water, 
giving  a  copious  precipitate,  which  was  foluble,  and  effcr- 
vefced  upon  the  addition  of  diluted  acid.  119  grains  were 
given  off  by  this  treatment,  equal  to  476  per  cent. 

B.  For  the  calcareous  carlh: — The  nitric  folution  A  was 
diluted  with  an  equal  quantity  of  diftillcd  water :  upon  the 
addition  of  diluted  fulphuric  acid  it  became  nearly  folid  :  it 
was  then  further  diluted  and  fihered.  The  precipitate,  dried 
in  a  heat  of  212  ,  weighed  433  grains.  It  was  then  brought 
to  a  red  heat,  after  v.hich  it  weighed  330  grains. 

C.  For  the  iron. — The  folnfion  B  was  then  treated  with 
cau'lic  or  pure  ammonia,  which  gave  a  flight  red  florulent 
precipitate.  This  precipitate,  being  filtered  and  dritd,  weighed 
3  grains,  equal  to  about  0*3  of  metallic  iron. 

D.  The  folution  C  was  then  evaporated,  during  which, 
previous  to  the  formation  of  anv  cryflals  of  fulphate  of  am- 
monia, 7  grams  of  cryfials  of  felenite  were  dejjofiied  of  a  filky 
netidie-formed  appearance. 

]u  The  feleaitc  B  and  D,  =  337  grains,  were  decompofed 

by 
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by  a  folutlon  of  carbonate  of  potafh.  The  carbonate  of  lime 
thus  obtained,  being  feparated  by  the  filter,  and  expofed  to 
ignition  in  a  black-lead  crucible  in  a  furnace  for  two  hours, 
gave  125 "2  grains  of  lime. 

Satin  fpar,   joo  parts  contain. 

Carbonic  acid   A,  ^7-6    \  Carbonate  of  lime  -       97-680 

Lune,  B,  D,  L,       50  08  J  ^' 

Iron,  C                  -                  -          .        -  -             012 

Lofs  (probably  water  of  cryftallization)  -             2*308 

ICO'OOQ 

Having  repeated  the  experiments  with  a  very  perfect  piece 
of  the  fpar,  1  was  not,  during  the  whole  procefs,  able  to  de- 
tect the  fnialleft  portion  of  iron.  I  did  not,  in  this  inftance, 
decompofe  the  felenite  formed,  as  it  rated  when  ignited  at 
49'5  per  cent,  of  lime.  The  minute  portion  of  iron  detected 
in  the  iirft  analvfis  mufl  therefore  have  been  produced  from 
fome  fmall  pyritic  grains  in  the  fubftance  of  the  fpar  theo 
employed.  Its  quantity,  as  may  be  obferved,  was  only 
about  a  thoufandth  of  the  whole.  !-   ■ 

Remarks  on  the  Affi7iities  of  Lime,  Stroniian,  and  Buryies."^^ 

.'  Previous  to  the  foregoing  analyfis  it  was  neceflary  to  in-f 
ftitute  a  few  experiments  on  the  affinities  of  the  above-men- 
tioned fubftance :  as  the  refults  may  perhaps  be  ufeful  to 
others,  thev  arc  here  fubjoined. 

A  folutiou  of  nitrate  of  lime  in  dlftilled  water,  is  partiallyj 
but  not  immediately,  precipitated  by  a  folution  of  cauftic 
ftrontian.  On  joining  the  two,  the  mixture  affiames  a  lizey 
appearance. 

A  precipitation  takes  place  alfo  in  a  folution  of  nitrate  of 
lime,  when  a  folution  of  cauftic  barytes  is  added.  The  pre- 
cipitate falls  down  much  fooncr  in  this  cafe,  and  in  more 
confiderable  quantity,  than  when  the  folution  of  ftrontian  j^ 
employed.  ■-■♦ 

Nitrate  of  barytes  in  folution  is  immediately  decompofud 
by  pouring  into  it  a  folution  of  fulphate  of  foda,  which  pro- 
duces a  copious  precipitate. 

Nitrate  of  fironiian  in  folution  is  alfo  decompofcd  by  ful- 
phate of  foda  when  a  folution  of  the  latter  is  poured  into  it, 
but  much  llower  than  the  nitrated  barytes. 

A  folution  of  nitrate  of  lime,  upon  having  a  folution  of 
fulphate  of  foda  added  to  it,  does  not  inftantly  give  a  precipi- 
tate, but  in  a  very  fhort  time  after  yiv?lds  a  granulated  preci- 
pitate of  a  more  confiftent  form  than  any  of  the  before  men- 
tioned- 

The 
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?»'The  (iUin  fpar  has  been  ufcd  in  ornamental  jewellery,  fuch 
asaer  pendents,  rings,  See.  :  and  from  its  wavy  and  chatoyant 
appearance,  with  the  brilliant  poHdi  of  which  it  is  fufceptr- 
ble,  fecnis  well  calculated  to  be  employed  as  a  fafhionablc 
appendage  to  the  fiiir  fcx. 

SOCIETY  OF  ARTS,  MANUFACTURES,  A  :r;D  COMMERCE^ 
LONDON. 

This  Society  had  its  annual  diftribution  of  premiums  and 
bounties  for  improvements  in  agriculture,  cheniiltry,  the  po- 
lite arts,  mauufaftures,  &c.  on  the  25th  of  May,  his  Grace 
the  Duke  of  Norfolk  in  the  chair.  About  forty  candidates 
were  honoured  with  gold  or  filver  medals,  the  filvcr  pallet, 
or  pecuniary  rewards  for  ufeful  improvements,  or  as  badges 
of  meritorious  exertions  in  the  different  branches  of  the  fine 
arts. 

The  meeting  was  numerous  and  fplendid,  many  ladies  of 
the  firll  rank  and  fafhion  being  prcfcnt. 

■  Our  limits  do  not  allow  us  to  infert  at  this  time  a  lift  of 
the  fuccefsful  candidates :  we  cannot,  however,  clofe  the  pre-t 
fent  article  without  mentioning  that  this  fociety,  to  which 
the  nation  owes  fo  much  for  bringing  forward  numerous  va- 
luable diicoveries  and  improvements,  was  the  firlt  to  award, 
fome  months  ago,  an  honorary  and  pecuniary  recompenfe  to 
Mr.  Henry  Greathead,  of  South  Shields,  for  his  conrtru6tion 
of  a  life-boat,  by  which  the  jives  of  many  perfons  Ihipwrecked 
have  already  been  preferved. 

The  life-boat  is  now  coming  into  general  ufe;  and,  from 
the  exertions  making  by  the  gentlemen  at  Lloyd's,  who  have 
devoted  2000I.,  and  other  patriotic  individuals,  who  are  con- 
tributino"  their  money  and  exertions  to  the  eftablifliment  of 
them  on  every  part  of  our  coafts,  we  have  the  plealing  pro- 
fpe6l  of  many  thoulands  of  valuable  lives  being  preferved  to 
their  families  and  to  the  community  by  this  ineftimable  con- 
trivance. The  reward  of  the  Society  to  Mr.  Greathead  was 
their  gold  medal !  and  fifty  guineas. 

IMPERIAL  ACADEMY  OF  THE  SEARCHERS  INTQrj., 
NATURE. 

The  following  prize  queftions  have  been  propofed  for  the 
year  1803  :  .  ■ 

I.  Germany  produces  a  confiderable  quantity  of  urnbelli- 
ferous  plants  endowed  with  medicinal  properties,  which  are  as 
vet  unknown,  or  known  but  imperfeitly  or  from  conje6ture. 
Only  a  tew  of  thefe  have  been  admitted  into  the  ne>v  difpen- 
fatories,  and  into  Murray's  Apparatus  I\lt:dica7Kent'jru>n,.,'Y\\t 

number 
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number  of  the  umbelliferous  plants  growing  wild  in  Germany 
may  be  reckoned  to  be  about  115 :  of  the^e,  Ehrhart,  in  the 
feventh  volume  of  his  Coileftions,  names  forty-four  as  offi- 
cinal, which  he  has  extrafted  from  diiTerent  difpenfatorie? : 
but  there  are  many  of  them  the  virtue  and  efi'ecls  of  which 
are  not  fufficientlv  or  accurately  determined,  which  were 
adopted  in  the  old  difpenfatories,  but  which  are  no  longer 
confidered  as  medicinal.  Murray,  on  this  account,  makes 
the  number  of  thofe  which  ought  to  be  retained  twenty- 
eight;  a  number  ftiil  lelTened  in  the  difpenfatories  of  other 
countries,  but  which  comprehends  fpecies  which,  in  general, 
may  be  accounted  medicinal.  The  academy  wiQies,  there- 
fore, to  have  determined — Whether  there  are  any  ot  the 
German  umbelliferous  plants  not  yet  admitted  into  the  Ma- 
teria Medica  which  poflefs  conliderable  virtue  in  medicine? 
What  thefe  virtues  are  ?  In  what  difeafes,  and  in  what  man- 
ner, thefe  plants,  or  individual  parts  of  them,  can  be  uled  ? 
Thofe  who  employ  themielves  on  thefe  qutfticms  muft  fele6t 
at  leaft  five  fpecies  befides  thofe  mentioned  by  Murray, 
in  order  to  afcertain,  by  chemical  and  medical  experiments, 
the  ufes  and  purpofes  to  which  they  can  be  applied.  It  will 
be  agreeable  to  the  academv,  if  thofe  authors  who  have  fur- 
niflied  any  hints  towards  thefe  refearches  be  pointed  out; 
but  the  writers  muft  not  content  themfelves  with  mere  quota- 
tions. 

II.  The  phasnomena  which  have  been  obferved  in  the  ef- 
fects produced  by  the  Voltaic  pile  afford  the  moft  pleafing 
profpe6l  of  future  difcoveries  in  chemiftry,  phvlioltigy,  and 
medicine,  and  even  give  reafon  to  expert  fon^e  conclufions 
in  regard  to  the  obfcure  fecret  of  life  and  organization. 
Though  we  are  ftill  too  far  from  having  difcovered  the 
grounds  of  thefe  phsenomena  to  entertain  a  hope  that  fuch 
conclulions  can  be  foon  obtained — as  an  attempt  to  arrange 
and  to  reduce  into  a  fyftematic  form  the  many  and  various 
obftrvations  which  have  been  made  lince  the  invention  of 
the  above  apparatus  by  the  indullry  and  fpirit  of  refesrchj 
and  particularly  of  the  German  chemilts,  might  contribute 
to  bring  us  nearer  to  the  object  in  view,  the  Societv  propofcs 
as  the  fubjeft  of  a  prize  a  treatife  on  this  dilcovcry,  and  re- 
quires : 

I  ft.  That  the  author  will  colleS  all  the  obfervatlons  made 
before  the  beginning  of  the  year  1803,  and  deduce  from 
them  a  fcries  of  principles  fyftematicallv  arranged,  quoting; 
the  names  of  the  obfervers,  and  alfo  the  works  which  con- 
tain an  account  of  their  obfervations. 

2d,  That  he  will  make-new  experiments  in  regard  to  thofe 
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pvmtiples  not'iiilly:j^(rpod^  andi,i;i£ipoHM«,  form 'frbm them'. 

jonie  dccifive  cohcliifuHit''      ;    ".  ;      "      '  •:      :  ij';     -         "n 

-^fi,  That  ill   t'ltabliiliing  thffe  prjnciplcs  he  \V)H  inak-e^ 
dfcilive  cxperiments-'iii  regard  to.  the  attion  of"  the  Voltaic- 
pile  on  unorgai'iized/.bod'rcs,  on  pure  water,  alkalies,  acida,^ 
ii?€tal's^'  &c. ;  -then^on  .oigdnized.  bodies,    and  pariicuiarly 
oTi\dt?ad  bcftlies  (in'pcoTTiating  oiifp.revetiting  puirefadlion)^} " 
and  Oil  living,  in  regard  ixj  fhocksj  pricking  fcnfation,  tafte, 
luminous  appearance,  &c.  '   :.''        \     '., 

■4th,  'i'hat  the  author,  will  !attenrfiii  particular  to  the.  fup- 
pofed  identity  of  the  galvanic  powef  and  cledlricity  ;  and  will 
mention  and  give  an  opinion  on  the  explanations  of  thephre-- 
uofriehDn  offered  by  others,  and  particularly  on- thdfe  (yT' 
Mv  Ritter/ ^'It  will  be  agreeable  alfo  to  the  academy  if-tbe 
atitbor  wiW  fmake  experiments  and  obfcrvations  of  his  own 
to  confirm' or  refute  the  hypothefis  of  M.  Ritter  ;  and  if  h« 
will  employ  Lavoifier's  theory  to  explain  theie  phaenomena. 

5th,  That  he  will  apply  the  principles  and  conclufions  in 
tke  rrt,  2d,  3d,  and  4th  articles,  to  the  pra6lice  of  phvfic 
in^articular ;  and  endeavour  to  determine  theoretically  how; 
far,  and  in' what  manner,  the  ule  of  the  Voltaic  pile  in  me- 
dicine may  be  falutary  ?  That  he  will  colle<ft,  arrange  fyf-' 
teAiaticallv,  try,  and  give  fome  opinion  of  the  obfenations 
already  made  by  Grapengiefler,  Hagenbach,  Huber,  &c.  That 
he  will  make  experiments  of  his  own  on  the  fubjcft,  and 
defcribe  their  confet]uences,  both  negative  and  pofitivt,  with 
fidelity  and  without  prejudice ;  and  will  always  mention  the 
mode  of  application,  for  example,  the  pofition  and  number 
of  the  metallic  plates,  and  whether  formed  into  one  or  more 
piles  connefted  together,  &c. 

The  papers,  written  in  Latin,  German,  or  French,  ac- 
cording to  the  ulual  regulations,  mud  be  tranfmitted  to  the 
prefident  of  the  academy,  at  Erlangen,  before  the  ift  of  Oc- 
tober 1803. 

The  prize  is  a  gold  medal  of  the  value  of  25  ducats,  and 
will  be  adjudged  to  the  fuccefsful  candidate  on  the  5th  of 
January  1804. 

SOCIETY   OF  THE   SCIENCES   AT   FLUSHING. 

Some  years  ago,  a  ftone  having  been  found  at  Domburg, 
in  the  ifland  of  Walcheren,  containing  an  infcription  in 
which  mention  is  made  of  a  certain  female  divinity  named, 
Buronini/,  the  above  Society  have  propofed  the  following, 
(juertions : 

Who  was  the  goddefs  Buronina,  who  feems  to  have  beea, 

vvorfliipped  by  the  anticnt  inhabitants,  or  by  foreigners  who 

5  refided 


AJlronomy.  371 

redded' among  them  ?  Are  there  any  traces  of  this  deity  ftill 
remaining  ?  The  prize  is  a  filver  medal.  The  anfwersj  writ- 
ten in  Dutch,  Latin,  or  French,  muft  be  tranfmitted,  poft 
paid,  to  A.  DryflioLit,  of  Middleburg,  before  the  ill  ot  Ja- 
nuary 1803. 


LXIII.  Intelligence  and  Mifcellaneous  Articles, 

ASTRONOMY.       . 

IN  our  lall  we  mentioned  Dr.  Olbers's  dlfcovery  of  a  new 
celeftial  body,  and  laid  before  our  readers  its  obferved  places 
on  the  28th,  29th,  and  30th  of  March,  and  on  the  ift  of 
April. 

In  the  fciences,  when  a  way  is  once  opened  to  great  and 
important  difcoveries,  it  fometiuies  happens  that  they  foon 
follow  each  other  in  facceffion.  It  is  now  only  about  twenty 
years  (ince  the  celebrated  Dr.  Herfchel  made  a  difcoverv  of 
which  we  have  no  previous  inftance  in  hiftory,  viz.  of  a  new 
primary  planet.  On  the  ill  of  January  1801  another  was  dif- 
covered  by  Piazzi ;  and  a  year  after,  a  third  new  one  has  excited 
thecuriolity  of  the  public.  On  the  28th  of  March  an  account 
was  publifhed  in  the  Reich fazeiger,  No.  98,  that  Dr.  Olbers, 
of  Bremen,  equally  celebrated  as  a  phyfician  and  an  aftro- 
nomer,  had  been  fo  fortunate  as  to  obferve  a  moving  ftar  in 
the  north  wing  of  Virtjo,  perfeftly  fimilar  in  its  form  and 
light  to  the  Ceres  Ferdinandea;  fcarcely  di(lingui(hable  from 
a  fixed  ftar  of  the  fevenih  magnitude;  without  any  nebu- 
lofity,  and  retrograde  like  Ceres,  but  increafing  much  more 
in  its  northern  declination.  After  obfervina;  this  ftar  for 
three  days,  and  afcertaining  that  it  had  a  motion  peculiar  to 
itfelf,  he  lent  notice  of  his  difcovery  to  Baron  von  Zach,  of 
Gotha.  The  latter  immediately  found  this  fniall  ftar,  ob- 
ferved it  on  the  4th  and  jth  of  April  at  the  obfervatory  of 
Seeberg,  and  found  Dr.  Olbers's  obfervations  contirmed  in 
the  fulleft  manner.  This  ftar,  to  which  he  was  inclined  to 
give  the  name  of  Pallas  in  order  to  diftinguifh  it  from  Ceres, 
appeart^d  to  him  to  be  fomewhat  lefs  bright  than  the  latter, 
Mr.  Schroter,  of  Lilienthal,  who,  in  confequence  of  the  in- 
formation communicated  to  him  by  Dr.  Olbers,  obferved 
this  ftar  with  his  13  feet  telefcope,  confiders  it  to  be  fome- 
what larger  and  better  defined  than  Ceres:  its  diameter  he 
eftimates  at  4!-  feconds,  whereas  that  of  Ceres  is  only  4. 
But  the  obfervations  made  by  Dr.  Olbers  and  Baron  von 
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Zach  are  dill  too  few  in  number  to  admit  of  any  decifive 
opinion  being  formed  rt-fpeding  the  nature  of  this  interefting 
body.  If  it  be  confidcred  as  a  comet,  its  regular  motion  and 
whole  appearance  oppofe  any  idea  of  this  kind  ;  but  there  i* 
every  probability  in  f:ivour  of  its  being  a  planet,  though  its- 
orbit  niuft  have  an  uncomnionly  great  inclination  to  that  of 
our  earth.  Dr.  Olbers  ventures  to  confider  it  as  a  new*  pri- 
mary planet  of  our  fyftem,  moving  between  Mars  and  Ceres 
in  an  orbit  very  much  mclined  to  the  fun.  Its  period  of  re- 
volution he  makes  three  years,  its  mean  di (lance  from  the 
fun  2i'cth  of  the  diftance  of  our  earth  from  the  fun,  and  the 
place  of  the  afccnding  node  5*  20''. 

Mr.  Walker,  leclurer  on  aftronomy,  has  obfcrved  this 
body,  and  dcfcribcs  it  as  being  of  a  pale  red  colour,  very 
faint,  and  lefs  brilliant  than  the  Ceres,  vifible  with  a  defin- 
able difc  with  a  uiagaifying  power  of  100  times. 

As  the  di  Ranee  of  this  Iniall  body  from  the  earth  is  in- 
creafing,  and  its  light  decreafing,  allronomers  mufl  haftcn 
to  make  good  obicrvations  if  thev  are  defirous  of  determining 
its  orbit  in  an  accurate  manner :  it  will  otherwife  be  difficult 
to  find  it  again. 

The  following  notice  from  the  aflronomer  Burckhardt 
contains  fome  further  ufeful  information  on  this  interefting 
difcovery : 

'  '^  The  ftar  difcovered  by  Dr.  Olbers  on  the  28th  of  March 
has  fo  great  a  refemblance  to  a  planet,  that  it  was  natural  to 
fuppofe  its  orbit  to  be  fomewhat  eccentric.  I  have  placed  it 
fuccefTively  between  the  earth  and  Mars,  between  Mars  and 
Piazzi's  planet,  and  between  the  latter  and  Jupiter.  I  have 
employed  the  eccentricities  of  one  and  of  two  tenths  (thofe 
of  Mars  and  Mercury),  but  neither  of  thefe  fuppofitions  has 
fucceeded.  It  is  eafy  to  make  a  very  fmall  eccentricity  an- 
fwer  to  the  longitudes,  but  the  latitudes  do  not  indeed  begin 
to  approach  each  other  but  by  fuppofing  it  to  be  very  great, 
(four  fixtcenths). 

"  Thefe  refearches  feem  to  me  to  prove  that  we  muft  fup- 
pofe a  very  eccentric  orbit;  and  I  have  begun  to  calculate  a 
parabolic  orbit  as  for  a  comet,  and  the  elements  I  have  found 
are  as  follows :  • 

Inclination  of  the  orbit  -  -  54"   58'    30" 

Afcending  node  -  -  5'    26     43     34 

Place  of  the  perihelion  -  3     23     52       3!- 

Perihelion  diftanoe  -  -  i'^432 

Time  of  the  paffage  of  the  perihelion  September  29,  1801, 

i6''48'. 
,The  motion  dire^,  ^^  Thefe 
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*'  Tliefe  elements  will  corrcfpond  to  three  obfervations,  of 
the  29ih  IMarch,  7th  and  i6th  April.  I  have  omitted  no- 
thing that  could  render  this  calculation  as  exa6l  as  pofhble; 
but  the  heliocentric  arc  being  onlv  tour  degrees,  we  can 
expcft  only  to  attain  nearly  to  exatinefs.  The  obfervation, 
therefore,  of  April  19,  which  Mechain  was  fo  kind  as  to 
communicate  to  me,  gives  an  error  in  longitude  of— 35",  and 
in  latitude  of  —  ii".  I  am,  however,  far  from  wiOiing  to 
exclude  elliptic  orbits,  and  I  (hall  continue  my  refearches 
with  them  in  proportion  as  a  greater  number  of  obfervations 
are  obtained ;  but,  in  the  mean  time,  I  was  delirous  to  gra- 
tify the  curiofitv  which  the  poflibility  of  another  new  planet 
feems  to  have  excited  in  the  public. 

Floreal  i,  year  10.  Burckhardt." 

METEOROLOGV. 

At  Derby,  an  uncommon  phenomenon  appeared  in  the 
air  a  few  mornings  ago :  it  confifted  of  four  circles,  and 
part  of  another,  in  the  following  order  : — The  fmalleft,  which 
was  nearefl  to  the  fun,  might  be  fifteen  degrees  diameter,  with 
luminous  fpots  to  the  right  and  left,  like  what  are  called  ipara- 
heVia ;  the  fecond  encompafled  the  former,  and  wos  twice  as 
large  >  the  third  the  fize  of  the  fecond,  and  joined  its  cir- 
cimifcrence  to  the  we(t ;  and  the  fourth  circumfcribed  all  the 
others,  and  was  touched  upon  the  wellern  fide  by  part  of  an- 
other of  the  fame  diameter. 

VACCINE    INOCULATION. 

This  ufeful  practice  feems  to  be  gaining  ground  in  Spain, 
Dr.  Francifco  Piguillem  has  publiihed  the  following  work  in 
recommendation  of  it: — hn  Vacuna  en  Effavir,  0  Cartas  Fa- 
mdiares  Jobre  ejia  nueva  Inoculacio7i,  ejcritas  a  una  Seriora, 
per  el  Dr.  Francifco  Pisfuillem.  That  is,  The  Vaccine  in 
Spain,  or  Familiar  Letters  on  this  new  Inoculation,  &c. 
Madrid,  8vo.  In  Catalonia,  above  7000  perfons  were  ino- 
culated between  the  month  of  December  800,  and  Sep- 
tember {8o'.  "  On  the  highcft  mountains  and  amidft  ihe 
fevereft  cold,  in  the  deepeft  vallevs  and  amidit  the  gre-iteft 
heat,  (fays  the  letter  from  which  this  account  was  taken,) 
the  inoculation  has  been  attended  with  complete  fuccefs." 

A  letter  from  Portugal  to  Dr.  Alibert  ai  Paris,  after  men- 
tioning the  oppofition  which  has  hitherto  bten  made  to  the 
vaccine  inoculation  in  that  country,  fays, — "  Some  one  has 
found  here,  in  a  Porluguefe  work,  that  the  vaccine  inocula- 
iion  was  pra6lifed  at  Lilbon  and  in  the  neighbourhood  fo 
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early  as  1613,  and  was  ihence  fpread  to  Gallicia;  but  that, 
for  unknown  reafons,  it  was  afterwards  abandoned." 

GALVANISM. 

A  letter  from  Germany  fays,  the  effeft  of  galvanifm  in 
curing  deafnefs  has  been  fully  confirmed  at  Jever.  We 
learn  aifo  from  Caifel  that  M.  Schaub,  apothecary  of  that 
place,  has  cured  a  perfon  who  had  been  deaf  for  eighteen 
years  by  three  weeks  ufe  of  the  Voltaic  pile.  Mart.  Frif- 
chefen,  a  BenediAine,  and  profeflbr  of  philofophy  at  Salz- 
burg, has  performed  a  number  of  fuccefiful  cures  on  the 
blind,  lame,  and  deaf,  by  means  of  a  pile  confining  of  300 
plates;  which  has  encouraged  feveral  of  the  phvficians  there 
to  make  experiments  of  the  fame  kind.  This  remedy  has 
been  employed  alfo  with  fuccefs  by  Dr.  Grapeiigiefler  of 
Berlin^  Dr.  Martens  of  Leipfic,  and  others. 

MINERALOGY. 

About  three  years  ago,  C.  Pontier  met  with  fome  frag- 
ments of  chromated  iron  in  the  Lower  Alps,  but  out  of  its 
place.  Circumftances  arifing  from  the  war  prevented  his 
afcertaining  its  true  pofition  in  the  earth.  He  has  at  length 
found  the  natural  plaee  of  this  curious  mineral  in  a  quarry 
near  Gaffin,  in  the  road  to  Cavalaire.  This  metal  is  mixed 
with  green  ferpentine  rock,  which  owes  its  colour,  probably, 
to  chrome.  It  fometimes  forms  mafles  of  five  folid  decirne- 
tres  each. 

ANTiaUITIES. 

M.  Baguerie,  of  Bourdeaux,  has  fent  to  the  mufaeum  of 
that  city  a  mummy  found  in  one  of  the  caverns  at  the  bot- 
tom of  the  peak  of  TenerifTe.  This  mummy  feems  to  be  of 
a  different  kind  from  any  hitherto  defcribed,  and  to  have  been 
prepared  in  a  different  manner. 
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